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PREFACE. 



In this record the meteorological statistics belonging to the locality directly 
concerned are given in considerable detail, as well as in mean values for long and 
fixed periods of the year according to the usual practice ; and the hope is entertained 
that the facts may be worth preserving as matter of reference, though they should 
prove to be not calculated for continuous reading * "^^'' ' 

The attempt has been made to accompany*^the': facts with explanations, — ^to 
show how the phenomena which occur cote&ppfaSi^usly are connected together, 
— ^what they originate from, and what they leaS t<J. ' l3ie danger of thus venturing 
on hypothesis is freely acknowledged ; and it has indeed been felt to bo a question 
whether this branch of investigation might not better have been omitted. Theories, 
however, may be useftd for the purpose of arranging, specifying, and identifying 
fects, when in themselves incorrect; — ^they may be so, even though they should 
have as little real or essential connection with the facts, as the figures representing 
the signs of the zodiac have with the groups of stars to which they are arbitrarily 
appropriated: and, it was thought that by thus showing a relation between the 
facts, and giving them a combined meaning, some additional interest might be lent 



IV. PREFACE. 

to the otherwise dry detail of meteorological statistics. To leave our store of 
meteorological facts without any explamition seems too much like placing meteor- 
ology on the same footing with astronomy divested of the theory of gravitation — 
anatomy, or botany divested of physiology— or a collection of hieroglyphics without 
an interpretation: he who first attempts the interpretation may do good service, 
even though he should occasionally go astray; — the first road made through a 
country may bo worth the making, though it should prove to be no more than a 
help towards ascertaining the course which the road should eventually take. 
There is a great difference between using facts to support theories, and using 
theories to explain facts : and the process here had recourse to is that of pointing 
out a hypothesis which seems to supply a means of explanation, and a bond of 
imion, for a number of concurrent facts, the existence and concurrence of which 
had been previously ascertained by observation and calculation. 
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8ITB OP OBSEEVATIOlf — SPEIKG-WATER TEMPEEATUBE* 



PKELDimARY CONSIDEEATIOm 



The nature and position of the eite of observation will first be briefly con> 
sidered : the instruments used, the aiTangements made for their use, and the 
methods adopted in their use, will then be described: and, finally, the method 
pursued for rendering the results of observation available for meteorological purposes. 

The garden in which the thermometers are placed is situated at an extremity 
of the town which is by no means much crowded with houses. Two mill streams 
run through the outskirts of the town, one of which nms near the garden : the 
garden lies at the lowest level of a valley which is nearly surroimded with hills, and 
is raised only 20 feet above the mean level of the sea, at the spot used for 
observation. To the southward there is a chalk hill rising 246 feet above the level of 
the garden, at the distance of one mile. On the north side the ground, which has 
an extensive clay surface, rises to 41 feet^ at the distance of nearly a mile. On the 
east side there is a hill of gravel and clay 258 feet above the garden, at the distance 
of one mile. On the west side, a chalk hill rises to 425 feet, at the distance of 
nearly two miles. The valley in which the town is built has a clay soil The 
latitude of the site is 50 42 N, ; the longitude 5m, 9s, W,* Newport is supplied 
with excellent water from a deep and copious spring : means were taken to ascertain 
the temperature of this spring with accuracy. A standard thermometer which was 
used for determining the iodex errors of the other thermometers was inserted in a 
sort of bucket deep enough to include the whole length of the thermometer and 
made with double sides having an interval of half an inch between them : this was 
sunk to the bottom of the well through a hole in the paving just large enough to 
admit the bucket, 56 feet from the surface, and left there for several hours : the 
bucket was brought up rapidly filled with water, and the reading of the ther- 
mometer taken without delay, — the thermometer being drawn out of the water only 
BO far as was necessary to take the reading : this process was repeated every week 



• Accordiog to my lato brother, J. M. B., 50** 42* 2"^ and 5in. 9.4«, Aocardmg to Mr, Snook, St. 
Thomaa* Church is in latitude 50° 42^ 1", longitude 5m. 9,2b, 
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MIEMIOMETER STAND. 



during the period of one year, and the mean temperature for the year proved to he 
53^-40. The range was from 53^,3 in March and AprO, to 53°,6 on one occasion 
only at the end of December ; the other three experiments in December giving 
5 3*^,5, The spring is 152 feet from the surface** 

The thermometer stand is nearly surrounded with low walls and buildings, but 
is not nearer than 12 feet to any such object, — the nearest object being a thin 
brick garden wall. In constructing the stand the requisites kept in view were : 
1st, to expose the thermometers thoroughly to the surrounding atmosphere; 2nd, 
to shelter them eflfectually froni the sun's direct rays, rain, &c. ; 3rd, to use the 
smallest possible bulk of materials in its construction ; 4th, to keep the bulbs of the 
thermometers at a due distance from their protecting screens. It appears question- 
able if either of these objects could have been more effectually attained by any other 
arrangement than that adopted* Tlie roofing consists of one horizontal flat plate of 
zinc with cross ribs of iron to give it the necessary strength ; and an upp<^r plate of 
zinc of somewhat larger area than the lower one, with shallow sides, the lower 
edges of which are placed about ^ inch above the level of the lower plate : the 
upper plate is barrel shaped, to thiow off wet and give a sufficient interval between 
the two plates in the centre where the thenuometers are hung, lest the tempt^rature 
of the upper plate — -which would be modified by radiation and by the sun's rays- 
should be communicated to the lower plate ; the atmosphere has perfectly free play 
between the two plates. The sides of the stand consist of mahogany louvre boards 
-{^in, thick : these were each so placed that the opposed edges of the boards just 
overlap one another everjnrherc sufficiently to shut out the sun's rays; and the sides 
just overlap the summits of the surrounding walls, — ^the walls being carried to such 
a height as to enable the observer to read the thermometers in a horizontal line 



* The temperature of the water in the well at Carisbrook Caatle was ibnnd to be 2^.6 lower than 
that in the Newport well on the same day (Sept. 10, 1862): the temperature was found to vary 
couaiderablj in the former well, hot fortunately we have a good authority for the average temperature. 
The late Dr. Bromfield, who was devoted to scientific research and was noted as a careful observer, 
examined many of th« Island springs^ in all seasons : he has recorded 25 observations on the temperature 
of the Carisbrook spring, and the mean Yalue for these is 51^.45 : this gives an excess to the spring 
temperature over the adopted mean atmospheric temperature for Newport of 2''.07, whilst the Newport 
iprtAg is 4°.02 in excess. Seven other springs are noticed in Dr, Bromfield's record (excluding 
''Occasional Observations^*') viz,, three at Newchurch, with SI observations, giving a mean 50°. 7 : one at 
BoDchiirQli^ 21 obserratioos^ mean 61^,2 : one at St. Lawrence^ 31 observations, mean dr.5 : one at 
Asbey, 21 obaerratioiis, mean MM t one at Ht Boniface, 12 observations, mean 5VA. The mean of 
tktt sur mean Tahies is 51^2. Tha rmnge of temperature for Carisbrook is 50'' J — 51^.85 ; for Newchurch 
4r.6— 6r.85, &0*'.a6— ^r.l, 4r*93— 6a^86J Bonchorch 50^35— 52^35; St. Lawrence 50^.6—62^35; 
Asbey 50^.6— ^1*.6 ; St Bomfaea 6r/l*-Ai''.6 : the range for the six localities is 60°.7— ^1''.5. It 
wu« found by very oareM eom|Nifis(Hi that the iodie«ition of Br. Brumfield's thermometer was identical 
with that of my own ; the same ourreouoii was therefore applied to each. 
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beneath the proper screens of the stand : the stand is painted white on the outBide, 
and dark green on the inside. The registeriog thermometers are suspended from 
the cross ribs of the roofing by means of wire hooks, and held steady by means of 
fine copper wires terminating below in check springs which have the requisite 
tension given to them by adjusting screws : by this arrangement the thermometers 
are readily unhooked, and when replaced are held sufficiently steady ; the bulbs of 
all the thermometers, except the wet bulb, are suspended very near the centre of 
the stend, and are all 6| inches below the roof, and four feet from the surface of 
the ground ; the wet bulb is removed a little horizontally from the position of the 
other bulbs. The pair of wet and dry bulb thermometers are attached to the roof 
at their upper extremities: the water vessel is placed immediately below the 
thermometer bulb, supported upon a pei-pendlcular slender stick ; the vessel is of 
glass so that it may be readily ascertained whether there be a sufficient supply of 
water : distilled water was always used. 

Some precautions are required in order to secure correctness and accuracy in 
the reading of the thermometers: the thermometers are soon influenced by the 
heat of the body of the observer, and it is therefore desirable that the reading 
should be effected quickly ; the wet and dry bulbs were therefore read together 
without stopping to set down the reading of either one first ; — the tenths having 
been secured in this way the whole degrees were then ascertained leisurely. 
Another particular to be attended to is that of keeping the eye perpendicular to the 
part of the scale to be observed ; where the scale is placed horizontally it makes a 
very appreciable difference in the reading, according as the right or the left eye is 
used, and this leads to one or the other eye being used to the exclusion of the other^ 
but it may not be the same eye that is always used : a tube carrying a convex lens 
was used in reading ; this is quickly adjusted to the end of the mercury, the eye is 
obliged to look in the one right direction^ and this is done without the observer 
approaching very near to the thermometer, and the reading of the thermometer is 
very quickly determined. 

An extra thermometer was kept in nse during the years 1845-52 xmder a 
peculiar arrangement, with a view to obtaining some indication of the comparative 
heating power of the sun at different periods of the year ; — this affording a better 
criterion of the temperature we ourselves^ our dwellings, the surfooe of the earth, 
and vegetation are subjected to than the temperature of the air four feet from the 
surface does. The thermometer (a max. registering thermometer) was enclosed in 
a rectangular box which made a sort of oven heated by the sun^s rays : the box 
was made of mahogany one inch thick; the front and back measure (outride) 13 
inches by 12 ; the sides, 13 inches by 5 ; the bottom is left open, but elsewhere 
the box is air-tight; it is painted dark green: it was placed facing the South, 
attached at its back to the end of a projecting brick wall, so that it was very mucli 
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isolated from surrouiidmg objects. The thermometer was so placed that its cylin- 
drieal bulb was 5| inches below the horizontal top of the box : the stem being 
brought down to a horizontal scale visible through a glass plate three inches 
from the lower edge of the box. The max. value for each day was the partic- 
ular recorded: the liighest value recorded during the eight years is 108°, in 
July; and the lowest 26°, in January; and the annual mean value for the eight 
years is 68 *5. A thermometer kept in this way indicates the heating iniluence of 
the sun, and affords information very different from that afforded by a thermometer 
which indicates the temperature of the atmosphere, or that of the siin^s direct rays 
for the minute they may impinge on its bulb : it registers its max, value, on an 
average, a month later in the year thim the air thermometer does, and ten weeks 
subsequent to the sun attaining his extreme N, declination. 

The thermometers were obtained from various sources, but they have all been 
compared — and that repeatedly — ^i^dthone good standard thermometer of Newman's ; 
and the daily permanent record was made in the values belonging to this standai'd, 
though the actual reading of each indi\ddual instrument was noted on the spot. 
This standard thermometer was eventually compared with the Greenwich standard 
by Mr. Glaisher, and the recorded values were then all reduced in the final 
summaries to the Greenmch standard. The max. registering thennometer most 
trusted during the first twelve years, was one of Eutherford's construction, which is 
BtUl unimpaired after being more than seventeen years in use : during the last four 
years one of Negretti^s improved max. thermometers has been most trusted : the 
min, registering thermometers have been of Rutherford's construction from first to 
last. 

The arrangements described above were not in use during the whole ot the 
sixteen years ; during the first twelve years the thermometers were kept under a 
different arrangement. Obser^^ations were made however during the last four 
years with thermometers placed under both arrangements ; there was found to 
be a permanent difference in the results obtained from the two sources, and Mr, 
Glaisher having pronounced the later arrangement to bo perfectly satisfactory, the 
values for the whole period were eventually made to conform to the indications 
given by this arrangemontj — ^the old arrangement being continued in use for the 
daily record. Two maximum and two minimum thermometers were kept in use 
from the first : and this should always be done, as it affords some test of the 
correctness of the recorded values, and if any accident renders one unserviceable, 
the other probably remains available for use. 

In the use of DanielFs hygrometer special precautions are neededj and have 
been used, in order to obtain as correct results as the instrument admits of. The 
principal error commonly committed^ I believe, is that of pouring the ether over 
the ball too profusely and reducing the temperature thereby too rapidly to the 
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point at which dew is deposited* Independently of the difficnlty of catching the 
reading for the dew point con^ectly when this is done, the dew is actually deposited 
at an indicated temperature (may be by some degrees) above that which really 
belongs to the dew-pointj and it is easily explained why it should be so : — when 
the temperature is reduced rapidly, the stratum of vapour immediately above the 
evaporating surfaoo of ether lq the bulb is much colder than any other part of 
the bulb, whilst the reading of the thermometer is determined by the whole 
contents of the bulb : the dew is consequently deposited on the zone of lowest 
temperature when this is considerably below the mean temperature of the bulb, 
and below that iudicat^d by the thermometer : the temperature should be kept as 
much as possible the same throughout the bulb, and this is to be done by lowering 
the temperature slowly ; it has been said that if this be done too slowly the 
surrounding atmosphere acquires moisture from the person of the observer ; but I 
have always found, that the slower the process was conducted, the lower was the 
indicated temperatui'e at which the dew wag deposited, and I am in the habit of 
keeping the mercury at the point at which dew was deposited, for a sufficient 
length of time to know that the dew will not dry oflf again at the same point ; 
which it will do when the temperature has been too suddenly reduced,* Another 
Bource of error is that arising from the breath of the observer reaching the bulb of 
the hygrometer : this was always guarded against by holding the breath whilst 
facing the instrument. If precautions are taken against these sources of error I 
am inclined to think Darnell's hygrometer a more satisfactory indicator of the dew- 
point than what is called Mason^s hygrometerj or wet and dry-bnlb thermometer, — an 
instrument which appears to be open to several objections, some of which at least 
are quite unavoidable. 

The Eability to the water having nearly or entirely evaporated from the vessel 
is a serious objection to the use of Mason's, When the temperature is at about the 
freezing point, (say just above 32*^, whilst the wet bulb temperature is 31 ) and the 
water consequently in the act of congealing or thawing on the wet bulb, the indica- 
tions become uncertain and contradictory : if the temperature be clearly below freez- 
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♦ The bottles oommonly used for conveying ether to the ban of the hygrometer are not very weU 
suited for such nice regulation of the supply of ether as Is here recommended. I had a bottle made for 
the purpose with two holes through the stopper ; one very minute for the admission of air, the other 
having one or two threads of cotton of loose texture passing through it which dipped into the ether; the 
other extremity of the thread supplied the fluid either in the smallest possible quantity, or in such 
quantity as was sufficient to swamp the whole bulb, according to the inclinatioQ givea to the bottle : the 
stopper was covered with a cap the same as is used for spirit lamps* 
C 



6 OBJECnOXS TO mason's HTGBOIIETER* 

ingj it is then difficult to regulate tho coatiiig of ice upon the bulb properly ; when 
the tiuio of observation aiTivcs it is probably foimd that the coating is insnfficientj 
or it may be more than sufficient, and then protects the bulb from the cold ; it is 
very probable that it will evaporate more quickly on one side of the bulb than on 
the opposite side. The atmospheric pressure appears to ii^uence the indication of 
the instrument ; and the same formula for calculating the dew-point will (if this 
be the ease) not apply to difterent levels, nor to the same level with different 
readings of the barometer* Upon collating the several particulars concemedj as 
recorded daily during one year, it was foimd to be very generally the case that 
when the dew*point as deduced from Mason's hygrometer exceeded in value that 
obtained from DanielPs hygrometer, the barometer stood comparatively high^ and 
vice vers&: as a mean result for the year, the atmospheric pressure was .170 in. 
greater when the deduced dew point exceeded Darnell's than when Daniell's 
exceeded the deduced : pressure impedes evaporation, and, when great, causes the 
wet bulb to indicate a higher temperature than it should do : the same takes 
place temporarily with Baniell's hygrometer, — the dew will deposit at a higher 
temperature than belongs to the dew point; but this premature deposit will 
tlry off again, the condensation of vapour depending pcmianenUy upon the vapour 
pressm*e, not upon the air pressm*e. If one instrument indicates directly that 
which is sought for, and another does this indirectly^ the former has clearly an 
advantage in this respect. It has been deemed sufficient iq using Daniell's hygro- 
meter to have an unequivocal, though very slight, deposition of dew formed, 
without waiting for tho zone of dew to become dense, or wide; — possibly this 
may have been an en'or and the dew-point consequently have been taken one or 
two tenths of a degree too high, although I am of opinion that there was no error 
here, unless a departm*e from usual practice be such ; but it is not desunble at any 
rate that the whole bulb or near the whole of it, should be covered with dew-* It 
may be worth observing that although it is important not to be too precipitate in 
reducing the tempcratio-e, ^ — ^nevertheless, when there is a couBiderable ioterval 
between the atmospheric and dew-point temperatures, the ether may be used freely 
at first ; it is only when the reduced temperatui^e is brought within four or five 
degrees of the dew-point temperatm-e that slow movement is called for ; and iadeed 



♦ The approved method of taking the readiag, at the moment the dew appears and, agoiB, when it 
disippears, must lead to great uncertainty and incorrectness ; hecanse, the mercnry may ri&e and fall 
several tenths of a degree in a fraction of a second of time : under the method recommended ahove^ the 
mercury is moving very slowly at ihe critical moment, its true position is easily determined, and the 
reading beoomes that beloDging hoth to appearance and disappearance. 
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MAOTPTJLATION' — TWO HYGROMETERS COMPAEEH. 7 

it is sometimes neceuary — in consequence of the groat interval between the two 
temperatures — to use the ether very freely, not only at first, but even to the last, 
for if this be not done, the low dew-point temperature will never bo attained at 
all ; and it may bo necessary to keep the ball quite swamped in order to retain the 
mercury at so low a point as that of the dew-point : in these extreme cases the 
instrument does not give a correct indication, the dew-point being in fact some- 
what lower than is indicated by the instrument : this shows that the instrument is 
not a perfect one — its indications, when the degree of dryness in the atmosphere 
is great, not corresponding with its indications when the atmosphere approaches 
to a state of saturation ; and it follows from this that the range of the difference 
between the atmospheric and dew point temperatures is, probably, in fact more 
extensive than ray statistics represent it to be, — that at the times when the atmos- 
phere is particularly dry the degree of humidity is really less and the vapour 
pressm^c less than our instruments indicate. When the atmospheric temperature 
is far above the dew-point temperature, it becomes necessary to reduce the reading 
of the thermometer very considerably after a zone of dew has been formed before 
the whole of the ball will bo dimmed ; but if this latter condition were to be used 
as the criterion, the instrument would not be found to have scope enough to obtain 
the dew-point in a dry state of the atmosphere : it might probably be ascertained 
by experiment what correction is required, in proportion to the interval between 
the two temperatures (m mdicated by the first deposition of dcw^ for the pmpose of 
determining the correct value for the dew-point temperature : the correct value 
must be below the reading at the time the dew is first deposited, and above it at 
the time the whole bulb becomes covered with dew- It appears that whilst 
Mason's hygrometer is subject to uncertain errors that do not admit of correction, 
Dtiniell's is subject to constant false indications which might be reduced to rule. 
Having four years of daily observations mth both instruments to deal with, it was 
found, upon comparing the results, that upon the average, every month gives a 
higher dew-point, when deduced from Mason's hygrometer by Mr. Qlaishor*9 
Tables, than when observ^ed directly upon DanielPs ; the difference between the 
two varies from 0*^,1 to 1*^.8, according to the month ; but it is to be noted that in 
those months when the atmosphere is driest, and when, consequently, the direct 
dew-point would appear to be too high, the indirect dew-point is then most in 
excess. It may bo well to give the values bb they were obtained for each month 
on tho average of the four yeiu^ : the first series of figures below shows the differ- 
ences between the atmospheric and dew-point temperatures as aaoertained by 
DanielPs hygrometer ; the second shows the excess of tho indirect over the direct 
dow-point- 
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COBBECnONS FOR UKTFOBMITY — POSITION OF HYGROMETER, 



January 4M OM 

Febmaiy 5 ,2 .1 

March 6 .6 1 .0 

April . , 8 .2 1 .8 

Hay 8 .0 I .3 

June 8.2 1 .2 



July r.4 0^6 

August 1\9 .8 

September 7 .3 0-8 

October 5 ,1 .1 

November ,.,.,. 4 .0 Q »5 

December B .8 J 



The two instnimenta are made to accord in their indications on the average of the 
whole of the four years, by reducing the dew-point values of Mason's, for each of 
the 48 months, in proportion to the difference between the atmospheric temperature, 
and the dew-point temperature as determined by Glaisher's Tables ; — the proportion 
being 0^.1 correction for every 0^5 of difference, between 3*^ and 13*^; .1 bemg 
the correction for 3 and 2 .0 for 12 .5 of difference. 



Table of Corrections for Dew-point ranging from 3^ to IS** of difference. 



Difference. 


Correction, 


Difference. 


Correction. 


Difference. 


Correctioii. 


3.0 


0.1 


6.5 


0.8 


10.0 


1.5 


3.5 


0.2 


7.0 


0.9 


10.5 


1.6 


4,0 


0.3 


7.5 


1.0 


ILO 


1.7 


4.5 


0.4 


8.0 


1.1 


11.5 


1.8 


5.0 


0.5 


S.5 


1.2 


12.0 


1.9 


5,6 


0.6 


9.0 ' 


1.3 


12.5 


2.0 


6.0 


0.7 


9.5 


L4 


13.0 


2,1 



If I had adopted Mason's hygrometer and used Mr. Glaisher^s Tables for 
determining the dew-point, it would have been necessary to apply the above 
cxMrrections suhtractively, in order to make them correspond with the indications of 
Darnell's hygrometer. Having in fact adopted Daniell's hygrometer, it is necessaiy 
to apply these corrections additively, to make them correspond with the indications 
of Mason's hygrometer. But, I suppose similar corrections of small amount to be, 
in/actj required ^ubtractively in the latter case, in order to obtain the true dew-point 
values* 

Daniell's hygrometer was so placed as to bring the black bulb on a level with 
the eye, and a support was provided to give steadiness to the hand in applying 




BAROMETES^ — CONSTEUCTION — ^MODE OF OBSEBVATION — EULES FOR ESTIMATION. 



the ether : there was a clear space of sky and light in front of the instrument : the 
instrument was habitually placed ready for use a sufficient length of time before the 
obserYation for it to acquire the temperature of the atmosphere : the hygrometer 
was purchased of Newman. It has been found an advantage to have some other 
kind of hygi'ometer to inspect, which required neither manipulation nor calculation^ 
and judge thereby what amount of reduction of temperature would be required, 
prior to commencing the process of reduction. The enclosed thermometer was very 
carefully compared with the standard, and the recorded values were ultimately 
reduced to the Greenwich standard. 

The bEirometer used is one of Newman's mountain barometers, the correction 
of which on account of capillarity is 0;32 in, : it was firmly and steadily fixed to a 
substantial wall, with a good light behind it, in a room that was subject to com- 
paratively small variations of temperature: the cistern was 35 feet above the sea 
level. The instrument is made partly of mahogany, and the consti^uction is such 
that very little correction is required for the alterations of the scale under the 
influence of temperature: the daily readings were therefore corrected for the 
temperature of the mercury, — 60*^ F. being the temperattire for which the instru- 
ment was adjusted, they were reduced to this uniform standard, and corrected for 
capillarity, and capacities. 

The actual effect of temperature upon the scale in the individual instrument 
having been subsequently ascertained by careful and protracted experiment ; and 
the index error having been ascertained by comparison with the Greenwich standard ; 
the values for the Tables were reduced to such as belong to 32 F., — including 
correction for expansion of scale which is very small for the actual range of 
temperature — the sea level, and the Greenwich standard. The reading was 
recorded daily at 9 a.m, : the mode of proceeding was this : — the side of the 
instrument having been tapped with the fingers so long as this produced any 
alteration in the height of the column ^ — ^the alteration bemg very generally that of 
increase in the height of the column though upon being left to itself it subsided 
agam to a small extent — the temperature of the mercury was then recorded; a 
magnifying lens was next adjusted to the summit of the column and the vernier 
lowered by the slow movement screw to the convex surface, and by the time this 
was done the column was rest<)jed to its equilibrium; the reading was then 
ascertained by the aid of a magnifying lens and recorded on the spot according to 
the actual reading. The lens used for adjusting the vernier is set in a frame which 
fits to the side of the instrument, and is readily adjusted with accuracy to its proper 
position in reference to the summit of the mercurial coliunn- The figures having 
been set down, I then looked back to the scale and ascertained whether its reading 
D 
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10 RAIN GUAGE — EAJNT DATS— CLOUDY DATS — DIRECTION OF WIKB. 

accorded with tho figures ; — if any error had existed in these figures it would in all 
probability have been detected by this proceeding. The vernier is such as renders 
0,001 in. easily appreciated. 

Ha^dng been liable to be absent oce^ionally at the time of observation^ I 
have, when this occun*ed, deputed others to note the reading of the attached ther- 
mometer, and to set the vernier to the summit of the column, leaving it to myself 
to register the reading afterwards. 

The rain*guago used is one of Newman's, consisting of a copper cylinder into 
which the water runs from a comparatively wide receiving area above : the scale is 
attached to a ball floating on the surface of the water. During frost the cylinder 
was brought in-doors, but the same receiving funnel was used, placed in another 
vessel : the deposit in this vessel was brought in-doors, kept covered whilst thawing, 
and then poured into tho cylinder, and there guaged. Snow was occasionally drifted 
out of the funnel instead of nmning through it, but this of com'se is only a rare 
occurrence. The rim of the funnel stands 3| feet above the surface of the garden. 

The number of days of rain recorded in the Tables is not in any way connected 
with the min-guage : every day is included in the registry of this particular in 
which the smallest precipitation was ascertained to have occurred. 

The cloudiness of the sky was not recorded in degrees of cloudiness for each 
day, but each day was recorded as being one of prevaUmg clond, or prevailing clear 
sky : the mode of numeration for tMs particular is therefore similar to that adopted 
for tho rainy days ; i>, the number of days on which cloud prevailed, out of the six- 
teen of the same date, is specified : and the average state of the sky for the whole 
day is referred to, — not that for any particular hour. 

The direction of the wind was determined by the course of the lowest range of 
clouds, and their course was ascertained by means of a perpendicular staff which 
has each point of the compass marked aroimd it on the ground at a sufficient 
distance from it. The four cardinal points were accurately ascertained by the 
position of the sun, and the intermediate points by division and subdivision of the 
intennediate spaces. 

The prevailing wind for the whole day was registered ; and for the purpose of 
detc?cting any alterations in its direction which might occur in the course of the 
day, as well as for use when no clouds were available, a vane was placed on the 
top of tho staff: the vane was also used when the clouds were very elevated and 
evidently moving in a different direction from the atmosphere at a low level By 
taking the direction of the wind in this way it is easy to appreciate the difference 
of a single point of the compass, and the direction was registered therefore with 
this division of the cirolo ; — but in regard to the four cardinal points ; if the direo- 
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tioH were found to be ever so Kttle on one side or the other of the cardinal point, it 
was registered as being one point on that side : and consequently, when the daily 
directions are thrown into four groups of which the cardinal points are the limits, 
the grouping is more accurate and defined than would xisually be the case. In the 
process of grouping the daily dii'cctions into the four quadrants of the compass, the 
cardinal points (which rarely occur) are included in both of the adjoining quadrants ; 
but the Yalue | instead of 1 is then contributed to each of the two quadrants- 
When the wind was too variable to admit of any one direction being considered to 
prevail for the day, it was entered in the registry as ^' variable," and it is thus 
entered in the Tables. 

An idea ha\ang been by many entertained that the 8.W, winds had of late 
years become less prevalent than they had been previously, this point was made a 
subject of investigation : — the mean daily values^ for the 8.W., and also for the 
N.W. quadrant were calculated for the last four of the sixteen years, and the 
mean value for the S,W. quadrant proved to be identical with that for the sixteen 
years ; that for the N,W, quadrant differed only by the value 0,1, 

The force of the wind was recorded, with a scale of forces divided with a 
satisfactory degree of minuteness during the last four years only ; and it has been 
thought best to trust to these four years as applicable to the whole sixteen, in this 
particular. No mechanical test for the force of the wind was had recourse to : it 
was estimated merely by common observation and recorded in what was considered 
to be the average value for the day. Exti-a notes were made respecting gales 
which existed dm*ing parts of days. 

In regard to the hour of observation, there was but one adhered to : 9 a.m. 
being the hour at which I was least liable to be absent, this was selected for such 
observations as rcquii'ed to be recorded for some given hour in the day. It has 
akeady been stated that the dii*ection and force of the wind, and the amount of 
cloud recorded, were not those which belonged to any pai^ticular hour, but the pre- 
vailing or average values for the day. A dairy being attached to the premises, the 
dairy-man's report was frequently trusted for the early morning : some of the 
family were always up late^ and I was myself a frequent observer during the night ; 
the registering thermometers were not read always at the same hour ; but the 
minimum value that occurred prior to the maximum for the day was recorded ; and 
the maximum that occurred after the minimum, or prior to the following minimum, 
was recorded. At one minute before 9 a*m. I commenced proceedings with the 
barometer ; the instrument was at this time shaken, and a minute would probably 
elapse by the time the vernier was adjusted to tJie summit of the cohmm : I then 
proceeded to the garden; — ^registered the readings of the wet and dry bulb 
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12 DIIJENAL VABIAIIOH — LOCAL DJFLUEXCE. 

thermometers first (during tlie four years that these were in use) ;^ — ascertained the 
value for the dew-point by DanielPs hygrometer ; and then took the reading of the 
rain-guage< Perhaps when I speak of one minute before 9 a.m., this may appear 
like affected precision ; but the fact is, that being acquainted with the time with 
sufficient accuracy for this, I was (whether this was needful or not) in the habit of 
observing this degree of punctuaKty :♦ Greenwich tune was used, however, instead 
of the local time, and imder this arrangement the height of the barometric column 
would be taken punctually at 9 a.m* Greenwich time ; and the dew-point would be 
taken about as much after 9 local time as the atmospheric pressure was taken before 
this hour. 



MEAN DITJENAL VALUES. 

The reduction of the values for the different particulars observed, to their 
equivalent mean values for the 24 houi's is an important matter for consideration, 
and the system pursued for determining the daily values requires to be stated* 
This point will be more fully explained in the Appendix, but it may here be stated 
that I have come to the conclusion (and acted upon it) that Mr. Glaisher's Tables 
for diurnal range are not equally applicahlo to all localities — that they should not 
be indiscriminately adopted for use — that in some instances a nearer approach 
may bo made to the true corrections required, by some small modification of the 
Tables as they now stand. For mean daily temperature, Mr. Glaisher's Table 
applying to the arithmetical means of the two extreme values for each day has 
been used* For atmospheric pressure Mr. Glaisher's Table has beeen used without 
any alteration : the corrections required for this particular are of such small 
amount that it must be supposed that any modification required for difference of 
locality would be very insign^cant, and it would require very extended and 
accurate observations to determine what the modification should be, as well as 
whether any be required : the diurnal variation in this particular probably depends 



♦ The means at command for determmiog the time were a pocket chronometer of Bent's; aa 
occasional sight of the Portsmouth time-ball, which with the aid of a good telescope may be seen from 
the neighbourhood of Newport ; and a dipleidoscope which is £xed in the garden, — a usefyl meridian 
ioBtrument invented by my late brother J. Hackenzie Bloxam^ for which he took out a patent. The late 
Mr. Dent, sen*, subsequently became the proprietor of the patent and manufactured the instrument for 
sale: it may now bo purchased at 161, Strand^ in a Tariety of forms, A short description of the 
instrumeiit ia given in the Supplement to Brand's Dictionary of Science, Literature, and Art. 
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npoE the temperaturo of a eoasidorable space rather than that of the partieuliir 
locality immediately under observation ; and in this case a difference in the nature 
of the locality would not aflfect the diurnal variation : the diui-nal variation is 
probably much more affected by the nature of the barometer used than it is by the 
nature of the locality : the diurnal variation in the readings of a water barometer 
would probably differ widely (in high latitudes) from that of a mercurial barometer* 
The dew-point having been ascertained for one hoiu- in the day only, — and this 
hour being one which appears to be connected especially with the influence arising 
from the nature of the locality — a slight modification of Mr. Glaisher's Table has 
been adopted,* The amount of cloudy the direction of the wind, the force of the 
wind, do not either of them require correction for diurnal variation^ owing to the 
mode in which these particulars have been estimated. 



WEm AOTnJAL LIFE OF DAILY VALTJES. 

^ If half a dozen consecutive days should exhibit very varying, and irregularly 
varying temperatures, it would be e^ddent that these precise temperatures were not 
the natural normal temperatures belonging permanently to the specific days on 
which they occurred* It is a desideratum, however, to determine with as much 
accuracy as possible what the pennanent normal values for temperature, as well as 
for other meteorological particulars, are for different portions of the year, — ^not only 
for each month or week but even for each day in the year. An approximation to 
this is obtained by simply ascertaining the mean values belonging to a long series 
of years for each day ; but the longest series of years that is available for the 
purpose will not give such regidarly increasing and decreasing values as is desir- 
able ; and some method of reduction is, therefore, requu*ed beyond this, and it is 
desirable that the method should effect the object with a comparatively small 
number of years to deal with. The difficulty to be contended with is the liability 
in the reducing process to obliterate the normal as well as the abnormal iiTcgu- 
larities : so much is this the case that it fonns an objection even to adopting the 
mean daily values of a long series of years, as the values belonging essentially to the 
respective days : for, supposing the values to rise and fall (as they probably do) 
naturally in cycles of ten, twenty, or thirty years, such secular vaiiationa would 
bo necessarily lost sight of in the process of reduction. The Tables have been 
constructed from values which have been reduced by a method which it is 

♦ See Appendix B. 
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considered effecta the object desired, without involving the objections alluded to. 
There being sixteen consecutive years of observation to deal with, it was better to 
combine the whole of these together in mean values ; but if there had been 20 or 
SO or any larger number of years to deal with^ it might have been better to dispose 
of theae in successive groups of 12 years each, in the same method as that used for 
the fOCoeMve days. The method used for this purpose has now to be explained : 
— it is founded on the principle that the mean value of nine or eleven consecutive 
days gives more accurately the normal value for the central date of the nine or 
elcven^ — as the case may be — ^than the identical value which may happen to feU on 
that date : and so, the value assigned to each day in the year is the mean value of 
a given number of days on each side of its own date : the number of days adopted 
for the means is ten, this being by far the most convenient number for calculation ; 
and the whole series of 3G5 days arc thus made up of decadal means ;* — the first 
mean value representiag the decade 1-10, the second 2-11, the third 3-12, and so 
on : the date for the first mean value m then 5^, that for the Bccond 6|, and so on ; 
this process ha^dng been carried on all through the year, the new series of mean 
decadal daily values thus obtained is iq turn treated in the same way ; and now the 
dates become whole numbers again : this process is reiterated until the resulting 
values constitute regularly increasing and decreasing quantities, — and no longer; 
except that, in consequence of using the even number 10, it becomes necessary 
always to have an even number of reductions, in order to obtain whole numbers for 
the dates. By proceediag in this way the normal irregularities are preserved, 
whilst the small irregularities, which can only be accidental, are sufficiently obliter- 
ated from the thermometric values by repeating the process four times over : the 
same is the case with the dew-poiat values, but with the other particulars a two- 
fold reduction is foimd to suffice : but in order to reduce the thermometric values 
to one line of comtant ascent and another of constant descent, it was found necessary 



^ The first ieries of decadal means consifito Btiiotlj of mmtn y Blues, but in the aubseqnent series this 
if not exactly the case : the nineteen original Urm* tbat are concerned in tho campntation of tlie second 
•eriei have not all equal weight in the comput4ition, and this inequality goes on increasing with every 
new ieries of decades. The number of the original term* included in the computation of each decadal 
naili goes on increasing by mne, with each successive series of decades: but whilst the range thus 
oantinually increases, the weight of the several terms preponderates more and more in the central terms, 
— so that the weight of each of the original t^rnis^ as it is Involved in each computation, is in direct 
proportion to its proximity to the date under computation* It results from this that whilst the minimum 
Ihormometrio value, in the 22ud series of decades (see Table I.) is 39*^.4, the arithmetical mean ralue for 
all the original terms involved in its computation is 42''.9 : and the corresponding values for ma^dmum 
temperature are respectively 60°.9 and bb^,%. 
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to repeat the process 22 times : it may elicit some useful facts to can-y the process 
to this e3rtentj but for geuoml purposes, and more especially for the purpose of 
determining the daily normal valueSj it becomes a process of derangement rather 
than one of correct arrangement. 

The pole of high temperature^ as elicited by the 22 reductions coincides in its 
position with that of max. temperature in the 4th series, but the value for max. 
temperature is reduced from Gl ,4 to 60 -9, The position of i]iQ> pole oflotv temper- 
ature falls between the two minima, vi^: on February ti instead of February 11/ 
(February 11 being the date of min. temperature, as determined by the four-fold 
reduction) and the value for min. temperature is raised from SS^'.T to 39^.4, The 
minimum value as it occurs in the 4th, 8th, 12th, and 16th series of reductions^ 
respectively, is as follows, 38 ,66, 38*^,99, 39^^.18, 39^29: these values increase 
in tolerably regular geometrical progression, and if wo suppose the first of these 
foxur to have been raised at the same rate as the others, this will give 38*^.35 as the 
proper min< value instead of 38 ,66j as it stands in the Table. If we deal with the 
maximum value in the same way it will be raised to 61 .48, fi*om Gl .37 as it stands 
in the Table. The year is divided very nearly into equal parts by the poles of 
temperahire, the Spring half consisting of 179 days, and the Autumn of 186. The 
Sprmg mean is shifted in its j>ositiou from May 5 to May 2, and it is thereture 
probable that May 6 is a more correct date than May 5. The Autumn mean is 
shifted from October 20 to October 22, and it is therefore probable that October 19 
is more correct than October 20, Each ultimate daily value embraces in its range 
as many as 199* days — under this excessive reduction. 

There is a great advantage gained by adopting a method of reduction which 
will eifect the object aimed at, without using the values belonging to a very ex- 
tensive series of years ; because, in the first place, the method is rendered thereby 
far more extensively applicable, and in the next place we do not incur the same 
hazard of distorting the real facts and deranging the normal progression of the daily 
value-s. Suppose that there are cycles of increasing and decreasing temperature 
extending over twenty years, and suppose that wo have the materials of twenty or 
forty years' observation to nee, and that the daily averages for the whole series of 
years are adopted for use ] — ^it is veiy evident that in this ease the secular variation 
would never be detected, and, moreover, that the mean daily values ultimately 
obtained would not be the normal values belonging to any period of the cycle, 
although they would of course represent correctly the mean values for the whc»le 
aeries of years that chanced to be used : even if there be not any such regular 



See Tabic I, 



* See foot-note, page oppoaite- 
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cycles (thougli there is reason to believe tliat there axe), there may be irregular 
periods of high aod low temperature which would be lost sight of by combining 
together too great a number of yeai'S, and which it might be desirable to preseiwe. 
Now the decadal method of reduction is not necessarily subject to these objections: 
suppose that instead of combining together the whole twenty years, we take 
successive groups of twelve years eaehj — ^and this number appears to bo sufficient 
for the purpose — each group underlying its predecessor by one year, in the same 
way that the groups of decades of days have been made to underlie one another 
by one day, the secular variation of tempemture would then be readily detected. 
The practice of throwing together a great number of years involves a sacrifice of 
indi\dduality in favor of generality ; — ^but the method proposed entails no such 
sacrifice.* 

The method of reduction here advocated has yet other advantages, — it gives 
no place for the exercise of any discretion ; the results are those belonging to a 
simple arithmetical calculation, and must necessarily be the same (setting aside 
. blunders) in every persons hands ; — there is no opportimity for anything being lost 
or added in the gross sum^ — ^provided a correct method of calculating the decimals 
bo practised ; — and accordingly^ the gross sum of the year's daily values alter 
having been subjected to 22 reductions differed only by ,52 from the gross sum 
prior to any reduction : the number of decimals was always maintained at two, 
and where the thu*d decimal was a 5 this was alternately rejected, and counted as 1 
in the second decimal. 



ACCTJEACY OF THE CALCULATIONS. 

As several corrections and modifications had to be made in the daily values, 
the calculations became somewhat extensive and complicated, and a doubt might 
arise as to the probability of accuracy being maintained throughout. Every step in 
the calculations was so subjected to checks and tests that the complication became 
a Bource of correcting errors instead of creating them. As examples of the care 



* Soppoaing a snoceBsion of temia to be obtaine4^^^K>nsiBting of the mean values for consecutiTe 
periodg of twelve years each ; (and some multiple of four is always best, with a view to BeutraliBiiig the 
derangement dependent upon the oocurrence of leap years) there would then be no obstacle to throwing 
together any number of these terms that might be thought desirable, — either by the meaning process 
proposed^ or by any other method ; and this might be oontinued with every new year that was added to 
the original seriee. 
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taken to avoid erroneous results, it may be mentioned that in obtaining the mean 
daily values for the sixteen years, the excess or defect that the division left for each 
day was always carried on to the credit, as it were, of the next day. In detennin- 
ing the annual mean yalueSj the monthly means were not used for the pui'pose, but 
the gross sum was divided by 365 : the various corrections (that for diurnal variation 
for example) were not used with the same monthly value thrtjughout the respective 
months, but this value was reduced to its proportionate amount for each day.* 

The difficulty arising out of the varying number of days included in iliflFerent 
years has been met by grouphig together the days iu their numerical order 
thx*oughout the year;- — so that not only are all the ofHh days (Feb. 28) in the 
sixteen years combined together, but so also are all the GOth, and so on to the 
365th; the 366th day, when it occurs, is rejected altogether, and consequently 
the interval between December 31 and January 1 is 1^ day* The derangement 
arising from the occurrence of leap year is thus neutralized in the 365 days of the 
year by using any number of years which constitutes a multiple of 4. 



DIVISION OF THE YEAE. 

Having obtained the correct daily values for each particular throughout the 
year, the next process was to tlivide the ye4ir into appropriate portions, groups, or 
categories. In doiag this it is obvious that the foui' seasons of the year constitute 
vei-y appropriate and practically usofid divisions— supposing^ however, that such 
diWsion is meteor ohifleally correct, and not merely arbitrary; but the so called 
seasons, when constituted by grouping together three calendar months, are in fact 
arbitiury, and not meteorological. It is also desirable to divide the year into some 
smaller portions than those of the four seasons : but here, again, it is desirable that 
the ilivision should be foimded on some meteorological principle, instead of being 
arbitrary, or regulated by the almanack. The plan has therefore been adopted of 



♦ The moEitUy mean values for tlie abtteen years were calculated by two distinct processes : — under 
one process the sum, and the mean, of the daily values, was first computed for each of the 192 months; 
and then the sixteen sums and means belonging to each month were respectively summed and meaned ; so 
that twelve groups of monthly sums, as well as of monthly meauSi and mean means^ were ultimately 
obtained : under the other process the sum and the mean of the daily values was first computed for each 
of the 365 days in the sixteen years; and then the sums and the means belonging to each of the twelve 
mouths were respectively summed and moaned. If the correspouding sums obtained by these two 
processes were not identical, and the means similar, the calculations were revised and corrected : and 
double computations of this nature were extensively used upon other oocasiona. 
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limiting the seasons by taking the coldest 91 days in the year for the Winter^ and 
the hottest 91 days for the Summer : the intermediate periods constituting Spring 
and Autumn. Then the year m further divided by taking the coldest 30 days, the 
hottest 30 days, and the two periods of 30 daya each which come the nearest to the 
mean annual temperature, for the four cardinal divisions : this being done, the 
interval between each of these cardinal divisions is divided into two equal portions ; 
and then we have twelve divisions, which would be better denominated sections 
than months. The year being thus divided under the law of temperature, the same 
divisions are maintained for the tabulation of each of the other pai-tieulars. — In 
accordance with this meteorological arrangement, the 365 days of the year are 
thrown into two orders of groups ; the names, dates, and ranges of all which are 
here given : — 





Table of the Meteorologieal Biviiiona of the Year. 






Name* 


Limits. 


Range, 


Namo. 


Limits. 


Eange. 








Section 1 


January 25 — February 


23 


30 Days 


^* .Winter 


December 15— March 15 


91 Daye 


Section 2 


February 24 — March 


22 


27 .. 


1^ \ Spring 1 


March 16— June 16 


93 ., 


Section 3 


March 23— April 


18 


27 .. 


1 i Summer 
p^ ^ AutniDD 


June 17 — September 15 


91 .. 


Section 4 


April 19-^Msj 


18 


30 .. 


September 16— December 14 


90 .. 


Section 5 


May 19— June 


18 


31 ., 








Section 6 


June 19— July 


20 


32 .. 




• 




Section 7 


July 21 — August 


19 


30 ., , 








Section 8 


Auguet 20— Septembei 


12 


24 ., ' 








Section 9 


September 13— October 


6 


24 .. 








Section 10 


October 7 — November 


5 


30 .. 








Section 11 


November 6— December 


15 


40 ,. 








Section 12 


December 16 — January 


24| 


40 ., 



Much may be done to abridge the labor of the dee^dal reductions by suitable 
meehanieal arrangementSj but it is scarcely worth while to enter into a detailed 
deseription of these. 

The principal objection to such divisions of the year as are here proposed, 
would probably be^ — that different localities (so far as the limits or dates of the 
divisions are concemed) would requu'o different divisions. But in reply to such 
objection it may be said, that in the first place it at once goes to show the utility 
of the plan ; because, it affords a very advantageous means of comparing different 




OMISSIONS IN THE DAILY MGISTKY. 19 

localities with each other : in the next place, if the ample materials at the Green- 
wich Observatory were tabulated in this way, it would be quite as easy to make 
the periods thus detenuined the Btandai\l of tabulation lor other localitieB, as it 
is to make the almanack the standard ; thirdly, the adoption of one mode of tabu- 
lation does not preclude others, and there would be great utility in having the materials 
belonging to any one locality an-anged in accordance mth the almanack, — also in 
accordance with the Greenwich standard, — and, again, according to the' law of the 
individual locality. When the daily values are once fixed by the decadal process 
it becomes far more easy to appreciate the contrasts between different portions ef 
the year, and to group these values into any sort of categories that may be desired* 

IMPEEFECTIONS. 

It is desirable that it should be stated what circumstances of an unsatisfactor)-^ 
nature are connected with the materials collected : I have occasionally been obliged 
to depute some one else to make the observations for me during my absence, and it 
has sometimes happened that I have been absent without any one to act for me, 
and this has led to occasional blanks in the daily registrj^ i — this happened more 
frequently with the direction and force of the wind than with any other particular. 
When others acted for me, various precautions were used to prevent any errors 
being included in the register : when no observation was made in accordance with 
the established routinoj it was sometimes thought better to tiiist to such e^^dence 
as bore upon the point, rather than to leave a blank ; and this may frequently be 
done with advantage, — a note being left of the e\ddenco upon which the value 
recorded was assumed. When a blank is left, this is in effect tantamount — so far 
as average values are concerned — to substituting for the blaidc the average value ; 
and yet there may he evidence rendering it very certain that the proper value for 
the occasion differed materiaUy from the average value ;— it is better, then, to take 
the chance of the smaller error instead of the certainty of the larger one: the 
assumed value, it is true, can not be relied upon in its individual capacity, but it 
may be allowed to play its part as one in a multitude. On one occasion when the 
reading of the thermometer had not been recorded for three days together, I adopted 
the mean of the highest and the lowest temperature registered by the thermometers 
during the interval, as the mean temperature for each of the three days : sometimes, 
when I have been called away shortly before the hour for an observation, I have 
noted the reading just before departing, and upon returning soon after the hour, 
noted the reading again, and then computed the value for the proper hour from 
these two observations : both in this case and when only one observation had been 
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made, I had recoui'se to Mr. Glaishcr's Tables for diurnal variation (which may he 
made very useftd in this way) as an assistance in determining the value belonging 
to the lost hour.* The values that have been determined in this sort of way of 
eourse cannot be relied upon individually and for all pm'poses, but I thinlc they can 
not appreciably effect the accuracy of the ultimate adopted values. Some uncertainty 
exists as to the index error belonging to the barometer : the error was ascertained 
in the year 1850 to be— .007 in. ; first and last the sound of the mercmy tapping 
against the summit of the tube was clear and satisfactory. But in the year 1851 
the iustrunient was left in Newman's hands for a day, and I never could learn 
whether any alteration had been made in this particular during the time, though I 
had particuhirly requested that attention shoidd be paid to this point : I could not 
however, at the time, detect any altenition by comparing the readings with simul- 
taneous readings of other instrumentiS in the neighbourhood, before and after the 
date in question : but, recently this point has been subjected to a more conclusive 
test which makes it appear that a material alteration was made in the index error ; 
and this has led to all the values dependent upon atmospheric pressure being 
re-calculated, with such an adopted error as the investigation indicated. Under 
these cu'cumstances minute accuracy can not be predicated of those values which 
are affected by atinosphoric pressiu^e prior to July 1851, though these are all subject 
to the same eiTor and therefore comparable amongst themselves ; but there is no 
reason to doubt the accuracy of the values which involvCj exclusively, the period 
subsequent to July 1851, The test had recoui'sc to was this: — the sum of the 
Newport monthly barometer values for the period January 1, 1841^ — June 30, 1851 
was compared with the like sum for Greenwich ; and then a similar comparison was 
made for the period August 1, 1851 — December 31, 1856 ; the difference exposed 
by the ultimate correlation was assumed to be the difference made in the instrument 
in the intervening month. 

If the attempt should hereafter be made to show the connection of pathology, 
physiology, or vegetation with meteorology, it would be very desirable to arrange 
the facts collected, in such categories as would render them consistent, compatible 
and comparable with the different seasons and periods that have been found to 
obtain meteorologically — or that may hereafter be found to obtain. 

The meteorological characteristics of different periods of the year will be 
^iflcussed under the heads of the twelve ** Sections" successively. 



♦ These Tables would be rendered much more useful if the time were given for itnaii variations of 
value, instead of the variations in value {which are sometimes minute and sometimeg large) beiog given 
for such long intervals as an hour. 
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22 NATUBE ANB dECTJMSTA^CEa OF TEEEESTEIAI. SUBFACE* 



The state of the atmospker© depends very much upon the nature of the surface 
of the earth beneath it, as well as upon the position of the suUj above it ; and the 
control exercised by the sun varies according to the nature of the surface that is for 
the time most influenced either by his vertical or his oblique rays. It may be well, 
therefore, to premise a short statement bearing on these particulars. The parallel 
50 N- latitude, which passes through the English Channel, encircles a peculiarly 
large proportion of land compared with the water ; the land extends through 204 
out of the 360 degrees, — the proportion of land to sea being about 5 to 4. At the 
tropic of Cancer the proportion is as 1 to 2 : at the tropic of Capricorn as 1 to 3. 
At 50^ S. latitude the narrow extremity of South America is the only land involved ; 
and at 60^ the surfiace is exclusively sea,* 

The atmospheric phenomena which depend upon the hygrometric condition of 
the itmosphere are no doubt very much regulated, at the different intertropical 
parallels of latitude, by the varymg situation of the sun's vertical influence, and by 
the varying nature of the terrestrial surface subjected to it : but the effects thus 
produced seem not generally to extend, in any marked degree, far beyond the 
limits of the tropics ; — ^the atmosphere in the iVi^^r-tropical regions having no great 
tendency to flow into the extra'tropicol regions. These latter regions are more 
affected by the obliqm rays which fall upon and beyond the tropics, and their 
phenomena depend more upon the varying degrees of the obliquity. 




• Thii statement, though not preteoding to minute accuracy, is sufficientlj correct for its intended 
purpose. 




SEcnoN OP LOWEST tempebatxjb:^ — jmmroM tempeeatubEi 23 

iTo^tf— The figureB in the margm printed in this type j^.<?<?jr dwaya refer to mean annual Talues : 
— the figures printed in thia type 3S.7 always refer to extreme values, i$, the ma^imEm or the minimum 
for the year ; — those in this type 4o refer to valuea of varying character. 



SECTIOl^ I. 

Section I, includes the thirty days of lowest atmospheric Jm. 25— Feb. 23. 
terapemture, — begiammg with January 25, and terminating with Sun^Dec!. 
rebmary23. irs^r^ss. 

The Sun's Declination* on the first of these dates is 19*^ S. ; on 
the second it is 9 .9 S^^ — sl position which brings a greater area of 
land under his vertical mys than was sq placed in the preceding 
Section {Le. Sect, XII.) The range of declination includes nine 
degrees, whilst in the precediug Section the range is only 4^,2. 

The Atmospheric Temperature declines during the first part of 
this Section, and increases during the latter :- — the range of temper- 
ature is consequently very small. The highest mean diurnal value 
is 40*^, and this amount belongs to both the terminal days of the 
Section : the lowest diurnal value is 38^,7 — -the minimum value for '"^^ ^*^* ^*' 
the year/ on February !!• The date of the occurrence of this iniTi. 
temperature is so much as fifty-two days fi-om the date of the sxm's ^, ^^^ ' 
extreme 8. declination ; — the sun having now advanced 9*^.4 to the 
northward : an explanation will be given of this iu the discussion of 
Section XII.j which goes to show that the depreciation of teraper- 
atui^e at this time is occasioned by the fact that the Arctic region is 
the source from which the atmosphere is derived, at this period of 
the year and in this locality. There is something rather remarkable 
in the suddenness with which a declining temperature is here ex* 
changed for a rising temperature : seventeen days arc occupied in 
reducing the temperature from 40 to 38 .7 ; and twelve in raising 
it again to 40^ : the increment is at the rate 0*^.11 per diem — the 
average rate from the TniTiiTniiTn temperature of the year to the 
TTnAYimiiTn being 0*^,13 per diem: this seems to imply that the 



40% Jan.25. 



* The daily values for the sun's declination are the mean valueia for the four 
yeare 1847—1860. 

1 See Table I. 




S4 MINIMUM BEW-POrNT- 

Jan It^F^b 23 <^haTige from decrement to increment is not the result of the pro- 
s J^ gressive movement of any one agent, but of a reversed ascendancy of 

ir s.— rj s. two opposing agents. Two very marked mmima of temperature 
occur in the year, and these are so much as thirty-seven days apart 
(the first falling on January 5) : if the meaning of the daily values 
by the process of decadal reduction,^ be continued to the extent of 
producing one mean line of ascending values, and one mean line of 
descending values for the year ; the min. temperature then elicited, 
— and which may be regarded as the centre of gravity, or focal point 
of low temperature, — falls on February 6 and 7 : this date may 
therefore be regarded as the position of the Pole of low temperature 
in the yearly cii*cle, although the min. temperature occurs on Feb- 
ruary 11- The sun thermometer gives its min. value on January 11 : 
it is therefore probable that if the direction of the wind were con- 
stantly S.W-, the lowest temperature would occur a month earUer 
than it actually does : the preliminary minimum of Jan. 5 and thia 
minimum of Jan. 11 afford strong evidence that it is not the position 
or progress of the sun that induces the mimmum of Feb, 11, On 
this last date the sun thermometer has accomplished 20.8 per cent. 
of its whole annual rise. 

The Dew-point Temperature declines from the fii^t day of the 
Section to its min. value, both for the Section and for the year, at 
precisely the same rate that the atmospheric temperature does, vk.^ 
.08 per diem, but it ascends from this minimum until the last day 
of the Section at a much slower rate ; from which it would appear 
that at the site of observation the atmosphere is supplied, to a con- 
siderable extent, from a region where there is a less proportion of 
vapour mixed with it, than would belong to the neighboui'hood 
of the site. The min. value for the dew-point, which occurs on 
$^.f, Ptv. n, February 13, is 33**.76, and the difference at this date between the 
atmospheric and dew-point temperatures is 4 .95 ; but on December 3 
— when the difference is at its minimum^ — it is 3 .55, The dew- 
point being 34*^.4 on February' 23 (last day of Section), it is 44*^*6 on 
October 19, when the sun has the same declination; and the excess 
of the atmospheric temperature over the dew-point for these two dates 



* Se« page 14. 




ATMOSPHEBIC CUEBENT* 25 

is, respectivelyj 5^,6 and 5^.0.' The prolonged high 8- declination of ll^^F^i m 
the sun at the date of the conclusion of the Section would serve to — 

San'i Ded. 

account for the low atmospheric temperature at this date ; but the i^ s*— 9\t s. 
prolongod action of the nxm upon ^i extensive sea area would tend 
to augment, instead of dimioishingj the quantity of vapour in the 
atmosphere, at the same time. The mean value for the dew-point in 
this Section, viz. 34 .3 is lower than it is for any other Section: but 
that for the month February is lower.* 

The AtMOspheric Pressure has a mean value the same (virtually) 
as that for the year, and the same also as for the preceding Section 
(Section XII. ):^ it would therefore appear that the atmospheric 
cuiTcnt is as strong from the site of obser^^ation as it is to it, dui'ing 
this period of the year. But on the first day of the Section (Jan. 25) 
^when the highest temperature that intervenes between the two j^.j^t'ist 

minima occurs — the pressm-e is ,018 in. below the annual mean : on -.010. x. 25. 
February 15-^ — four days after min. temperature — the pressure is 
*035 above the annual mean: and on the last day of the Section +.035, f. is^ 
(Feb. 23) it subsides nearly to a casual minimum* — which is still 
,004 above the annual mean/ From this it would appear that the + -oo*. ^* 2J, 
decrement of tempemture was accompanied with a preponderance of 
atmospheric flow towards the site of observation, and the increment 
of temperature with a flow from the site, and further, that the 
alternately advancing and receding atmosphere had an arctic (or at 
least northern) soui*ce. There is, in feet, great vacillation and 
contention amongst the different winds at this period, without any 
one gaining any great ascendancy. 

The Dry Air* Pressure in this Section has a mean value .084 
in. above the annual mean, and ,015 above that for the precdfling 
Section :* on the first day this pressure is .052 above the annual -^- .osi, j. 25! 
mean ; on February 15 it is .119 above, and on the last day (23rd) + .119, F.is. 
it is .083 above. 



ft 



^ 



I 



* It would be better to Bubstituto tbe word air fer the usual expresfiion ** diy 
air," and whea tbe word ** air *' ib used it will Biguify dry air^ tbatia to say atmoaphOTB 
miniia vapour j — ^tbe word atmospbere signifying tbe Eatural eompouBd element — 
air pluB Tapour. 

» See Table YI, » See Table Tfl, * See Table XI. * See Table X, 

* See Table XV. 
H 
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PE0P0ETI0N8 OF ATMOSPHEMC COA'STmjENOB — ^HTGEOMETEIC HEVEESAL, 



fi.^ 



- .071, J. u, 'The Vapour Pressure on the dates just refeircd to (January 25, 

-.0*3. F. 16* February 15, February 23) is below the annual mean^ by the re- 
.-.07S, F,23! spectivo quantities ,071 in,, .083, ,079* From these particulars it 
appears pretty e\ddent that when the atmosphere accumidates at the 
site of observation and the temperature falls, the accumulation 
depends, greatly, upon the supply contributed by a region where the 
propoiiion of vapour is comparatively small, and vice versa. 

The Humidity of the atmosphere for the Section is 3 J above 
the annual meaUj and 5.5^ beloAV that for the preceding Section 
which gives the liighest value. 

The Fall of Bain, which had been very abundant during the 
four preceding Sections^ very much abates in this, — the mean 
value .080^ in, falling considerably below the annual mean^ and the 
quantities for each day^ being (with the exception of the three first) 
all below the mean for the preceding Section : the period of conden- 
sation and deposition has fairly ceased at the date of this Section's 
connnencemcnt,- — the atmosphere being now effectually drained of its 
aqueous constituent, and the earth thoroughly saturated. A period 
in which evaporation preponderates over condensation is about to set 
in ; it cannot be said to have done so yet. The fall on the first day 
is .113 in. J and the quantity for each day after this progressively 
diminisheB until the IGth February, — as it had done during the six 
last days of the preceding Section: the quantity on the 16th is 
reduced to ,064, By comparing these dates with tiiose previously 
given in connection with rising and falling temperature it will be 
foimd, that the Fall increases and decreases with the atmospheric 
temperature ; and consequently, the small quantity of A^apour that is 
comlfeied with the atmosphere upon the occurrence of min. temper* 
atnre, cannot be attiibutable to copious deposition (at the site of 
obsen^ation at any rat^). 

The Rainy Days in this Beetion are less numerous tian in the 

^j two preceding: the representative value for this Section is -{^,* and 

7/ as the annual mean is ^ , the excess for this Section is 0.8. The 

Jtti.25* number of miny days decreases from the first day tmtil February 

F«b* H, 16, when the value is 8.2 — or 0.4 less than the annnAl mean. 



Ill, JiU, 25. 



.064, Feb. 16. 



•See Table XT. ' See Table XVI L » See Table XYL * See Table XIX. 



DmiNUlION OF CLOUD. 
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The Cloudy Daya are less nmnerous than in the two preceding 
Sections: the representative value for the Section being \"^^/ this 
gives an excess of 1.2 as compared with the annual mean. The 
number decreases from the first day until February 15, when the 
value is reduced to 9*2 — only 0.1 above the annual mean. It 
appears from the evidence of this and the preceding particulars, that 
the atmosphere in its higher strata, as well as in that immediately 
above the surface of the earthj at the period of min* temperature^ is 
far from being in an extreme state of humidity. 

The DaUy Change* in the atmospheric pressure is great in this 
Section : the excess over the anaual mean is .029 in. : the two 
preceding Sections are the only ones that give so high a value,^ The 
high value in this Section may be accounted for by the frequent 
shiitings of the wind between N. and 8, The daily values pro- 
gressively diminish from a casual maximum of .217 on January 15, 
— three days short of the casual max, iacrement of temperature — 
and ,208 on the first day, to .180 on rebruary 16. 



Sect, I, 
Jan. 25.— Feb. 23. 

Sun'» BeeL 

ir s.—9^s s. 



Jaq. 2£. 
Feb« 15. 



'2(7, JiQ. 15. 



.206, Jui. 25. 

h 

.180, F«b. 16. 



SECTION II. 

Section II, includes twenty-seven days j — commencing February 
24, and terminating with March 22. 

The Sue's Beclination for these dates is O'^.S S. and O^.S N. : 
the sun's advance to the North during the Section is grcat^ — ^amounting 
to ten degrees. The areas of land and sea subjected to the sun's 
vertical rays remain pretty much the same thronghout this Section 
as they were in the last ; but a great extent of land in Africa^ Asia, 
and Europe is brought under the strong influence of his oblique rays, 
m exchange for a lesser extent of sea which loses it on the south side 
of his positioiL 



Sect. IL 
Feb. 24.— M&fch 22. 

8uD*i Deel, 
9^5 S.-^^5 N. 



^ The particular referred to under tliia expression ia the mean daily clmDge in 
ttie pressure, — including twjtli increment and decrement — ^at 9 a,in, ; and this must 
not be confused with the amount of excess of one or the other of these on the aTerage 
of the sixteen years. 

» See Table XX. * See Table XIII, 
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EaiJIKOX — ^EI0H ATMOSPHEBIC PBE8SXJEE, 



Sun*! DccL 



Feb. I4 "k^'ch la '^^ Atmospheric Temperatnri trndergoes some considerable 

increment in the oonrse of this Section^ — ^the rate of increase being 
*09 per diem, whilst the average rate for the total increase is 
40,4 *13* the temperature for the first day is 40*^ J j — that for the last 

42 .5, The temperature for the day on wMch the sun is vertical to 
the Line, viz^^ March 21, is 42^35^ — 7"^ beloTV the annual mean: 
on the sun's attaining the same position in the fall of the year, the 
temperature is 7*^ (6.7) above the annual mean. On March 3, the 
increment of temperature subsides nearly to ; — the N.E. wind 
having on this date acquired a decided preponderance. On March 
21 the atmosphere thermometer having effected 16*3 per cent, of its 
annual rise, the sun thermometer has risen 33,2 per cent. 

The Dew-point Temperature is 34^5 for the first day, and SS^.S 
for the last — the increase being at the rate .04 per diem, whilst 
the rate for the total increase is 0*^.12 per diem : the increment 
therefore that takes place during the Section may be said to be 
small, and is by no means in proportion to that of the atmospherio 
temperature : during the first few days of March there is rather a 
decrement than an increment in the values. On the last day the 
difference between the atmospheric and dew-point temperatm^es 
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3.55 



+ .003. Feb. 24. 

h 
+ aft6. Mar. 8* 

' .0«Sp Mar. 22. 



amounts to 7 , — the annual mean for this particidar beiag 6 .3 : this 
difference on September 23 is 6^.7 : but when the atmospherio 
temperature attains the same value in the faU of the year, Le. 
November 26, that it has on the last day of this Section, the differ- 
ence is only 3'',7, — scarcely above the minimum. 

The Atmospheric Pressure stands at a very high value in this 
Section ; there is but one Section for which the mean value is so 
high, vk,^ the one following the Section of highest temperature, 
The Second Section having the highest pressure value but one, is 
foUowcd by the Section which has the lowest value ; Section VIII., 
which has the highest value and succeeds to the Section of highest 
tempemture, is followed by the month October which has the lowe-st 
value of all the twentj^-four divisions. The Section commences with 
a casual minimum, whichj however, just exceeds the annual mean : 
the daily values increase imtil March 8, when the maximum for the 
Section, 30.125 in., is attained; and then they decrease to (nearly) 
a casual minimum on the last day. 

The Air Pressure has a value exceeding that of any other of 
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the twenty-four diviBions of the year ; vtz^y 29.826 in. On the first My,^j 

day this pressure is 0,82 above the annual mean ; on March 8 it is 
•233 above; and on the last day it is ,005 above : on the 8th the 
max. value for the year is attained. 

The Vapour Presaure being gi-eatly dependent upon temperaturej 
is of course at this period of the year still of low value : but the 
defect is far greater than the period of the year might lead us to 
expect : the mean for the Section is .076 in. below the annual mean : 
the defects for the thi*ee dates just referred to are^ respectively, .079, 
.078, .070, The accumulation of atmosphere that takes place on --078, Mar. s, 
March 8 is thus shown to be very great, and the amount of dry air 
is at the maximum for the year on that day, whilst the weight of 
vapour in a given bulk of atmosphere is nearly at its minimum for 
the year, vis.j 2.36 grains in the cubic foot : the vapour pressure is 
very low, and lower even than it is all through January, notwith- 
standmg the great accumulation of atmosphere. The peculiarities 
in the constitution of the atmosphere here noticed may be all 
accounted for by sui>posing the Arctic regions to bo the soixrce 
from which the atmosphere is derived ; and the large amount of its 
principal ingredient may be accounted for by supposing that this 
current from the North is met at a more southern latitude by a 
current from the South : excess in the air constituentj however, is 
proper to the season, and it would appeal' that the atmosphere from 
the North containmg a small quantity of vapom* meets the atmos- 
phere from the South containing a large quantity of air.* On the 
23rd September the atmospheric pressure is ,044 greater than on 
March 22 ; but the air pressure at the former date is ,102 less than 
at the latter date, — the vapour pressure being .146 gi*eater at the 
former than at the latter date: the vapoiur pressure, which is .078 
below the annual mean on March 8, and ,070 on March 22, is ,076 
above the ^mnual mean on September 23. 

The Humidity for this Section is the same as that for the year : 
the value for March 8 is 2.5 below the annual mean* j^,/ 

Considering that at the spring equinox the sun has passed up 
to the Equator over an extensive sea area, and that at the autiunnal 

* ThiB will be more fully discoflsed under the head of ^'Elastic force of Atmoa^ 
pberic Flmde/' 
I 
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Feb. 24— Mafch 22. 

Sun'i DecL 









equinox he has passed down to it over an extensive and dried land 
area, it might be expected that the vapour pressure would be greatest 
in the Spring r but there are several circumstances tending to an 
opposite residt ;— fii'st, the terrestrial suiface subjected to his oblique 
rays, north of the tropic of Cancer, is placed under conditions very 
diftbrent from those which obtain in the latitudes subjected to his 
vertical rays : the sea immediately north of the tropic would increase 
in temperatui*e continually and considerably from the vernal equinox 
to the autumnal equinox, and would, consequently, yield an increasing 
supply of vapom^ to the atmosphere north of the tropic ; secondly, 
the tempemture of the atmosphere also is higher in the Autumn than 
in the Spring, and consequently admits of a larger quantity of vapour 
being mixed with it ; — thirdly, the atmosphere has been drained 
of its aqueous constituent in the Spring by the cold of Winter ; the 
result is, that the vapom* pressure does not again reach so low a 
value as it has on March 8 imtil Febmary 3 : looking to these 
circumstances, the difference between the atmospheric and dew-point 
temperatm-es might he expected to be very materially less when the 
sun is approaching the Equator from the North, than when ho is 
approaching it from the South ; and probably this is the case in by 
fiir the greater part of the land districts lying in the same latitude as 
the site of ohser\*ation, though it is not so in this neighbourhood, 
owing to causes that will he explained whilst discussing Sections 
VIII. and IX. 

The Fall of Rain is ;022 in. below the annual mean: the 
smallest amoimt for any one daiy in the year is .051, on March 10 : — 
the highest value falls on October 3. 

The Rainy Days are below the annual mean by the amoimt 0.5 ; 
and on March 8, when the min. value for the Section occurs, the 
defect is 1.4, 

The Cloudy Days are above the annual mean by the amount 
0.1 : on March 8 a casual minimum is attained which is 0.2 below 
the annual mean : the min. value for the Section is 8.4, — ^0.5 lower 
thaji that on the 8th. 

The DaOy Change in the atmospheric pressure at 9 a.m. is 
,020 in. above the annual mean : this particular attains the max. 
value for the Section, .207, on Feb, 27, — the maximum for the year 
being .210. 



PERIOB OP EYAPOEATION — ALTERNATIONS OF YAPOEISATION AND DEPOSITIOK. 



Sect. II. 
Feb, 24— Much 23. 
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It has been stated that the period of condensation and deposition 
had ceased at the commencement of the first Section : it may now be 
stated that a period of evaporation is established in the course of the ^^* s.— o^s n, 
second Section. As a general rule, in proportion as the temperature 
of the atmosphere is increased, so is the proportion of vapour aug- 
mented, — and ^rice versa ; but at this period, the proportion of vapour 
existing in the atmosphere is small in proportion to the temperature, 
and, as a consequence, evapomtion is very active from the surface of 
every body that contains moisture and is exposed to the air. The 
increase of vapour in the atmosphere, however, can continue only to 
a limited extent : as soon as the limit is passed condensation and 
deposition ensue ; and consequently, during that portion of the year 
in which the temperatui-e is constantly rising, a succession of short 
periods of alternate evaporation and deposition is established, — 
neither of the two ever acquiroig (as a general rule) any great 
ascendancy over the other. It is probably the opposite electric 
intensities occasioned by these two actions going on between the 
earth and the atmosphere that immediately determines the exchange 
of these conditions one for the other,* though the quantity of vapour 
that can exist in the atmosphere is always limited by its temperature ; 
and it is, probably, generally very nearly at this limit — L <?. the point 
of saturation — that deposition takes place, though the tendency to 
rain is very far from being constantly in proportion to the proximity 
to saturation. These alternate periods of deposition and evaporation 
are found to be very regular upon reviewing the average daily valuer 
of a long series of yeai's, — and very remarkably so when these are 
further averaged by the decadal reducing process ; they would 
probably be found to be very regular by merely bringing under view 
the mean results of an extended area. 



* Tkis alternative action and influence of electric tension in cansing and pre- 
Gluding rain seems to be well illustrated in the Spring when for two of three da3rs 
m succession hoar frost appears in the morning and brilliant sun-ahino during the day; 
— conditions eminently ealculatod to produce great and accumulating electric tension, 
and which are almost infallibly followed by min, however determinedly fine the 
weather may appear to be* It seems highly probable that one eleotno condition should 
cause the vesicles composing a cloud to press together, and towards the centre of the 
cloud ; and, to comhim together, form water, and descend as rain ; whilst another elec- 
tric iclationship would cause the veaiclea to separate and diOfuae themaelves. 
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Sect. IlL 
March 23— April 18. 

Sui^'i DeeL 
r.9 N.— lO^J N. 
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BECTION IIL 

Section III. is one possessed of no very marked characteristics. 
It includes 27 days ; commencing March 23, and terminating with 
April 18. 

The Sun's Decimation on the first day is 0^.9 N.j on the last 
day 10^.7 N. The area of land brought under the sun's vertical 
rays is somewhat greater in this Section than in the preceding, — 
what is gained in Atriga more than counterbaUmcing that which is 
lost in America. At the conclusion of the Section, howeverj the 
Sim is vertical to the southern limits of the peninsulas of Asia, and 
the full force of his oblique rays falls on the vast tracts of the 
continents of Asia and Americaj — ^but, also, on large sea areas in tho 
N- Atlantic and N, Pacific Oceans. The sun does not make quite 
so great an advance to the Forth in this Section as in the preceding. 

The Atmospheric Temperature has a mean daily increment of 
0*^.17; the temperature on the first day being 42°:7, — on tho last 
47^.1 : the max* increment for any one day in the Section is 0*^,26, 
on March 30. 

The Dew-point Temperature has a daily increment of 0*^.11; 
the value for the first day being 35*^.0,- — for the last 38^^.6 : the two 
temperatures advance more at an equal pace than they did in the 
preceding Section : on April 10 the daily increase is reduced to next 
to 0, and the increase in the atmospheric temperature is reduced on 
the same date to a casual minimum of 0.1. The difi^erence between 
the two temperatures for the Section is 1 .34 in excess of the annual 
mean, and l'',4 in excess of that for the preceding Section : the 
smallest difference during the Section is 7*^.1, on the first day, — the 
greatest 8^.5., on the last day. 

The Atmospheric Pressure has a lower value for this Section 
than for any other of the Sections : it is ,058 in. below the annual 
mean value, and .115 below the value for the preceding Section: 
the pressure attains a casual minimum on April 7. 

The Air Pressure declines greatly in this Section, — being .005 
in. below the annual mean, and .138 in. le^ss than in the preceding 
Section. Augmentation of this pressure obtains for each of the five 
preceding Sections, and diminution ensues for the 5th, Gth and 7th 
Sections. TMs pressure also attains a min. value on April 7. 



Attn. ^ .239. 
Air — .270. 
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The Vapour Pressure is •0525 m. below the annual mean. The „ s«"- ^'i . 

■^ Mitch 23 — ^April 18. 

second Section showed a commenciui' augmentation in this pressiu'e, — , 

and the augmentation continues in this and the four succeeding a.9N.— lo-jN. 
Sections. 

It has been shown that the atmosphere contained a very small 
quantity of vapoiu' on March 8, and upon this date commonco 
changes which progress tQl April 7. The changes in regard to the 
gaseous pressiu-es during this period of time stand thus: — the 
compound element loses 239 in., the ah' constituent loses .2 70, the 
vapour gains .031 : the increasing influence of the sun is manifested Vap.+ .03«. 
in the considerable increase of vapour, whilst the air is considerably 
diminished. 

The Humidity for this Section is 4.7 below the annual mean, 
and this Section makes the fourth of progressive diminution. The 
diminution between March S and April 7 is 3.4^ and a further Huro,— 3,4. 
reduction takes place subsequently , April 21 having a value 4.4 
lower than the 7thj=— the value for the 21st being the lowest in the 
year, vis.^ 71.7- 

The Fall of Rain is small, the daily average for the Section as 
well as for the month of March being .065 in., — a lower value than 
that belonging to any other of the tM-^enty-fonr divisions of the year : 
the daily Fall does not vary much throughout the Section. 

The Rainy Days in this Section are just the same as the ^^ 

average value for the year. The max. value for the Section, vk,^ ^ 

9.1, occurs on April 10. April lo, 

The Cloudy Days are 1.2 below the annual mean. A commonly 
clear sky with sudden showers of short duration, of raiu, sleet or 
snow is a combination of frequent occurrence at this period of the 
year, and the combination is frequently connected, apparently, with 
distant deposition, and with a northerly wind. 

The atmospheric changes which occur between Mareh 8 and 
April 7 at the site of observation all point to the same occuiTcnce 
as giving origin to them: — the check that occurs in the rise of 
atmospheric temperature on April 10, — the suspension of the rise of 
the dew-point on the same date, — ^the min. pressure of the 
atmosphere and of the air on April 7, — are all consistent with and 
explained by the supposition, that a groat fall of rain or snow 
occurred at that ^te in northern latitudes, either on the eastern or 
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Mareh*23— A HI 18 ^^'^^^ Continent; and it is Mgtly probable that such fall should 
^ — , occur : the snow covered tracts in the north of Europe havinff 
ff"9N»— 10^7 N* necessarily a much lower temperature than the English chmmcl and 
its neighbourhood^ the fall there would produce a di*ain upon the 
vapour which would carry the air along with it, and this would be 
felt especially in a line extending to the English Channel and the 
AtlantiCj where the vapour has it5 source : the increased amount of 
vapour would be quite consistent with the hypothesiSj because the 
augmenting vapour would be as necessary as the comparatively low 
temperature of the locality, in determining the fall there : the incre- 
ment of temperature belonging t43 the period of the year would be 
inoperative at the locality in preventing the Fall, so long as there 
was a large mass of ic^ and snow to absorb the heat : on April 3 
the S.W* winds and the force of wind attain high values. The 
suspension of the rise of the dew-point, and a change of wind to the 
N,E., on April 10, with very high values for the S.E., which 
increase from the 12th to the 26thj and the min. value for humidity 
on the 21st all point to the western continent becoming subsequently 
the site of contmlling deposition. The augmentation of humidity on 
and after April 22 would indicate tlie date on which the Fall abates. 
The Daily Change in the atmospheric pressure is just below the 
-^-9 annual mc^an : the daily values decline^ almost constantly^ from the 

beginning to the end of the Section. 




SECTION IV, 

Apri? ^is-mIj 18. Section IV. embraces the 30 days in the Spring of the year, the 

shu^TdccL value for which comes nearest to the mean temperature of the year : 

**':iilC!Id^' tliC" terminal dates are April 19, and May 18. 

The Snn*8 Declination is 11^.1 N, on the first day,^ — 19^5 N, 
on the last. The parallel first indicated crosses the extreme width 
of Africa ; and between the two lies Arabia, Hindostan and Siam : 
the accession of kmd thns obtained has to be balanced against the 
exchange of the narrow northern portion of S. America for the 
Caribbeim Sea. The sun's rays acquire great power immediately 
north of the tropic, where a great expanse of sea exists. 
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The Atmospheric Temperature for the first and last day is, ^ hus-mI' is. 
respectively, 47^,2, and 52^>6, — giving an increment a little exceed- ,— 

ing that which occurs in the prexieding Section, and a daily rate exceed- ^^'^^ n— isr*^ n. 
ing it by 0*^.02 ; the rate exceeds that of all the other Sections, and 
exceeds the total mean by 0°.06 : the daily increment reaches the -^J 

max, value for the year, 0*^.28, on May 16. The annual mean '^ 

value for temperatm-e occurs on May 5, — forty-five diiys after the ^^"^ 

Equinox : the same value occurs, in the Autumn, on October 20 — 45 aft. Eq,i 
twenty-seven days after the Equinox, The increment of tempeiuture * * *** 

here is remarkable — connected as the period is with the black-thorn 
wint-er : the impression of cold so noticed at this season seems to 
result from the dryness of the atmosphere, instead of its coldness — 
the increment of temperattire being 0*^*13 on each of the six days 
April 18 — ^23, and the rati? increases subsequently; April 21 is the 
date of the most active evaporation. On May 5 the atmosphere 
thermometer having risen 47-6 per cent,, the sun thermometer has 
risen C2,3 per cent J 

The Dew-point Temperature rises rapidly during this Section : 
tiie value for the first day is 38*^,6, — ^for the last 44^:7 : the rate of 
the increase is therefore ,21 per diem ; a value which exceeds the 
corresponding one for atmospheric temperature,— is in excess of the 
same particular for the preceding Section by O'JO, — is in dxcess of 
the same paiticular for any other Section, — and is 0^^.09 in excess of 
the total mean value. The max. rate for any one day in the year is -^^ 

0^.28 on May 16. The annual mean for the dew-point, vu^.j 43*^-0, *2d 

occurs on May 12, — seven days after the occurrence of mean atmos- ^^^^ ^ . 
pheric temperature; the mean dew-point occurs again on Oct. 31,— ssaa^Ecj./ 
eleven days after the atmospheric mean. The atmospheric and dew- 
point temperatures advance as in the preceding Section with consid- 
erably uniformity, but instead of ft»rming two diverging lines they 
now form converging lines. The difference between the two temper- 
atures is greiitor for this Section than for any other of the twenty- 
four divisions : the max. difference for the year is 8^.7, on April 25. ^^^ 

The Atmosphtrio Presaure, is still below the annual mean, the 
defect being .021 in, ; but it exceeds that of the preceding Section by 
.036 : the pressure having attained a casual maximum on the first + <*3^ 

* See Page 3. 
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day, yery little alteration then takes place to the end of the Section, 
the value for the last day being .031 below that for the first. 

The Air Pressure is ,023 in. in excess of the value for the 
preceding Section; the value for the last day is .095 below that for 
the first. 

The Vapour Preaanre is ,034 in. above the value for the preced- 
ing Section: the value for the last day is .061 above that for the 
first. 

In the discussion of Section III, it was suggested^ that its 
characteristic phenomena- — ^which may be more especially referred to 
the date April 7 — might be accounted for by the oocrnience of 
copious depositions at the time in Northern Europe or Northern 
America : the subsidence of this, subsequentlyj and its cessation on 
the first day of this SectioBj or soon after, %vould suffice to explain 
the characteristic phenomena of this Section ; — the cessation of depo- 
sition enabling the atmosphere at the site of observation to recover 
its proper balance : the restoration of the normal condition is effected 
by a simultaneous increase ui the amount of vapour, and diminution 
in that of air : the increase is greatj and it probably occasions the 
dimiuution, — the one kigredicnt supplanting the other; the daUy 
rise in the dew-point tempemture reaches its max. value for the yeaTj 
r^iz.^ 0*^.28, on May 16. 

The Humidity is .05 lower than for the last Section, and 5.2 
below the annual mean. The humidity reaches its min. value for 
the year, viz,^ 71.7, on April 21 : on this day the atmosphere 
thermometer having been raised 39 per. cent, of its whole annual 
range of mean temperature, the mn thermometer shows a rise of 48 
per cent, in the annual range of its recorded daily values. 

The Fall of Rain is .007 in, in excess of that for the preceding 
Section, — an excess attributable to cessation of deposition in the 
North-East or some other region. The fall is still -018 below the annual 
mean value. The daily quantities vary only from .086 to •065. 

The Rainy Days increase constantlyj — the Section beginning 
with the nnmber 7,5, and ending with 9,3 : the mean value for the 
Section is 0,3 below that for the year. 

The Cloudy Days, on the whole^ increase during the Section, 
tll6 number for the first day being 7.6, for the last 8,2 : the mean 
value for the Section is 1.4 below that for the year. It appears. 
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ttereforej that this period of the year is characterised by partial 

depositions of short duration, rather than by gene?al condensation of 
vapour* The hygrometric peculiarities of this Section are attributablej 
in great measure, to the position of the sun as alluded to above in 
regard to sea and land areas. 

The Daily Change in the atmospheric pressure is .020 in. below 
that for the preceding Section, and •OlO below the annual mean. 
This section is very exempt from any sudden changes in any repect. 

The 5th of May being the date of mean annual temperature^ it 
may be well to collect a number of particulars belonging to this date, 
with a view to a comparison with the corresponding particulars at the 
opposite but corresponding point of the year's meteorological circle* 
On May 5 sim's declination is 16^.2 N. Atmospheric temperature 
49'',46 :— Daily increment O"*.!?*. Dew-point 4l'',19^:— Daily 
increment 0^,24'' : — Difference 8 .27'*. Atmospheric pressure 

29*931* in. ; near the conclusion of a nineteen days period of 
diminishing values. Air pressure 29.6687"^ in. Vapom* pressure 
0.2587^ in, ; increasing : — Weight of vapour in cubic foot of 
atmosphere 2*69* gr» Humidity 73.4*; increasing. Rain 

0,080^ in. ; near a casual maximum, Eainy days j^*; increasing. 
Cloudy days j^ ' ; increasing. Daily change 0,1382'^; increasing. 



Sect, IV. 
April 19--Miy 18. 

SuD'i DecL 
IIM N.— ir.5 N. 






SECTION V. 

Section V* includes 31 days; — commencing May 19 and termi* 
nating June 18. 

The Sun's DeclinatiOB is 19^.7 N- on the first day, and 23'',4 N, 
on the last day : his position in the Ecliptic is not much altered 
during the whole Section. The position however is peculiar : the 
area of land that is brought under his vertical rays is greater than in 
Miy other Section except the next : the parallel corresponding with 
the Sim's declination is one — especially at the close of the Section— 
just intervening between a most extensive land area on the North 
which is heated by his nearly vertical raySj and a still extensive sea 
area on the South which yields vapour copiously to the atmosphere : 
on one side of the globe there is all the comtinent of Ania on the 
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sun's posraoN m eeference to land and sea. 
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north side of the line, and the Indian Ocean on the south side : on 
the other side of the globe there is N. America to the North, whilst 
to the South as far as to the Equator there is only a contracted 
portion of 8. America encroaching on the N. Atlantic and N* Pacific 
Oceans, From the great extent of the land area it might be 
expected that this and the succeeding Section would constitute the 
dry season for the world at large^ and more especially for that 
portion of the world which is North of the sun's position, though 
that which is immediately beneath and to the South of him may 
have rain in excess : the tendency would be for the superincumbent 
atmosphere of the land district to be greatly heated, and for that of 
the sea district to be loaded with vapour : it is the former that most 
concerns the N< Temperate Zone. 

Tha Atmospheric Temperatrae for the first and last days is, 
respectively, 52 .8 and 58 .0, — giving a mean daily increment which 
is .02 below that of the preceding Section, and *04 above the 
total mean : on the first day the value for this is as high as 0''.27. 

The Dew-point Temperature on the first and last days is 45°,0 
and 49^^,8 ; so that the rate of increment falLs a little below that of 
the atmospheric temperature, and is O'^.OS less than the value for the 
preceding Section, and 0".04 above the total mean. The difierence 
between the two temperatures is great^ — ^the preceding Section alone, 
giving a higher value.* ^ 

The Atmospheric Pressure is in excess as compared with the 
annual mean by .016 in, : and as compared with the preceding 
Section by .037. The daily values undergo but little alteration, — 
the greatest change for any one tlay being a rise of .011, on May 
27 : the whole range — i. e. the difierence between highest and 
lowejst value — during the Section is .101, 

The Air Pressure is less than in the preceding Section by .033 
in., and less than the annual mean by .Oo6, 




* The marked diminution in the increment of the dew-point temperature 

exhibited by the diagram towards the end of May — whilst the atmospheric temperature 

risefi with increaied rapidity, is syBchronous with the «uo reaching the southern 

boundaries of Asia and North America* The subgequent rapid rise in the dew-point 

would appear to depend upon the prolonged action of the Buii'a vertical rays upon the 

Atlantic. 

^ * See diagram for Section V. 
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The Vapour Pressure is .070 in. in excess of the preceding 
Seetiou, and ,051 in excess of the annual mean» 

The Humidity has a value L5 higher than in the preceding 
Section, and 3.7 lower than the annual mean* 

The Fall of Raio — looking to the mean daily amount — is just 
below the value for the preceding Section, and is »019 below the 
annual mean. 

The Rainy Days are 0,5 less numerous than in the preceding 
Section, and bolow the annual mean by 0.8, and they diminish in 
their numbers in the course of the Section. 

The Cloudy Days have a value a trifle below that of the pre- 
ceding Section, and 1,6 below the annnal mean. 

The Daily Change in the atmospheric pressure is ,014 in. less 
than for the preceding Section, and .033 less than the annual mean- 

A large quantity of vapour is mixed with the atmosphere during 
this Section, at the site of obsorvMtion, but it scarcely exceeds what 
is due to the elevated temperature of the atmosphere : the atmosphere 
over the extensive plains of Central Asia and Europe is hot and dry 
enough, as it appears, to absorb the vapour ; the sky is consequently 
kept clear and any considerable deposition precluded at the site of 
observation* The rains are, however, very heavy at this period of 
the year in the northern latitudes of the Torrid Zone, and probably 
but a small proportion of the vapour produced in the Torrid Zone is 
transferred to the North Temperate Zone wbilst the Sun has a high 
If. declination. 



+ ,061 



— 1.7 
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SECTION VI, 



20^7 



Section VI, includes 32 days; — commencing ^4th June 19, 
and terminating vaiSa July 20. 

The Sun's Declinatiou on the terminal days is 23''.4 N., and 
N* : the whole range of declination is only 2^.7 ; — the mux, 
declination being 23 .45 : the range is less than occnra in any other 
Section : the sun's position diflTers but little from what it was in the 
preceding Section, but the peculiarities of the position ai-e slightly 
aggravated in this. 



Sect. VI. 

June 19 — July 'iO. 

Sun's Dec J* 
23\4 N.— 20\7 N. 
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PEEtmiHART MAXIMUK TElTPERATtmE — DOUBLE EXTEEMES- 



3i!CT. VI, 
June 19— Jaly 2^, 

Sun'fl DecL 
2^,4 N.— 20^7 N, 



The Atmospheric Temperatiua on the first and last days is 58 .2 
and 60*^.6 — showing a rate of increment of 0^*08 only per diem. 
For a few days (July 13-16) the temperature may be considered to 
be stationary : probably in some (even long) series of years there 
may be a retrograde movement at this time. 

The Bew-polnt Temperature rises at the rate of 0^.11 per diem. 
The daily increment in this particular continues, though the rate 
progressively declines, until the max* value for the year is attained ; 
— ^this contrasts with the progression of atmospheric temperature, 
and the result is that the difference between the two temperatures 
attains a casual min. value on July 19j— the atmospheric temper- 
ature now rising at an increasing rate. The marked difierenee in 
the progress of the two temperatures* implies that there is a less 
abatement in the increment of temperature in the South-West, whence 
the vapour proceeds, — vi^., the Atlantic — than at the site of observa- 
tion^ and possibly, if it were not for the influx of warm vapour^ the max* 
temperature would occur about the 14th July, but owing to this 
influx the temperature continues to rise until August 3 ; and this second 
rise seems to correspond to the second fall of temperature which occurs 
in the course of the first Section : nineteen days intervene between 
the primary and the secondary maximum. These double extremes 
both of high and of low temperature admit of being viewed under 
two aspects: the retrogadc movement which intervenes between 
each pair of extremes may be regarded as out of date and more or 
less accidental ; — or one of each pair of exti*emes may be regarded 
as accidental or contingent upon local pectdiarities ; the first view 
seems to apply to both cases; because, in each the retrograde 
movement is associated with a direction of wind which is out of 
season ; — aU through July the N.W, wind prevails with more than 
its average frequency, and attains a max* value on the llth^ and the 
B.W. attains a min. value on the same date ;, but still, the B,W. 
preponderates considerably : the rise of temperature in January is 
accompanied with a preponderating SJW, wind which acquires a 
max. value two days after the max, rate of increment of temper- 
ature : the rise in the atmospheric and dew-point temperatures 
until August 3 is probably normal and constant ; becausCj first, the 
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dew-point temperature is less checked than the atmosphcriCj — ^by j^inc^il^Ii' 20 

which it appears that the tendency is strong, and extensive, to an suD^eci 

increase of vapour and temperature ; secondly, the max. temperature 23\i n,— J(r J n. 

seems to show that it observes its proper date, by its coincidence 

with the polo of high temperature. The decline of temperature 

until 80 late a date as February 11 is probably in some measio'e 

abnormalj becauBC thp date does not coincide with that of the pole of 

low temperature ; and the preceding retrograde movement is 

probably also in some measure abnormal or peculiar to a very 

limited locality, because the rise in the dew-point temperature is by 

no means equal to that in the atmospheric temperature, — the amount 

of vapoiu* being diffused over a more extensive neighbourhood than 

the temperature is, and consequently not so much dependent upon 

local peculiarities* The dew-point values for the terminal days of 

the Section are 80 ,0, and 53 \ 4. The difference between the two 4J ^ 

temperatures is 0^,5 less than for the preceding Section. 

The Atmospheric Preaanre continues to augment, — the value 
for this Section being ,008 in, in excess of that for the preceding 
Section, and ,023 above the annual mean* The amount of the 
pressure is even more constant in this than in the preceding Section : 
the whole range is only ,031 in* ; and the greatest variation for any 
one day is ,005; and during the period June 28 — July 12 the 
variation never reaches .0015. The max. pressure for the Section is 
on July 4, and the dioiinution of pressure is, after this, such as to 
reduce the value for the last day ,008 below that for the first. 

The Air Pressure continues to decline, — the value for this 
Section being ,053 in, below that for the preceding one ; and the 
value for the last day is .056 below that for the first. 

The Vapour Pressure continues to increase, — the value for this 
Section being .060 in. in excess of that for the preceding Section. 

The Humidity exceeds that of the preceding Section by 1.1^ — 
showing the great increment of vapour as compared with that of 
temperature. 

The Fall of Eain is very small, — ^the third Section being the 
only one that gives so low a value : the lowest value in the Section 
occurs on July 8. 

The Kainy Days are more numerous in this Section than in the 
preceding by 0.1 ; and the values increase as the dates advance. 

M 








EXCESS OF TAPOtJE — HAXIMTJM TEITPEEATTHE. 



Skct. VI. 
Jane I^-^oly 20. 

Son'i Dee). 
2r.4 K.— 20\7 N. 



The Cloodj Bays are more nrnnerous than in the precedmg 
Section by O.G ; and the values here also increase as the Section 
advances, and at a somewhat more rapid rate than the Rainy days do. 

The Daily Change in the atmospheric pressure is only .123, — 
Section YIII. alone giving so low a value. 

The atmosphere is charged with a large proportion of vapour 
during this Section, and there is consequently an observable aug- 
mentation of condensation in the upper strata : but there has been 
no decrement of temperature as yet to reverse the balance as between 
vaporisation and deposition at the site of observation ; and there is 
no indication of such reversal occurring elsewhere, unless it be in 
the diminishing pressure of the atmosphere during the latter half of 
the Section ; and this is more fauiy attributable to the tendency in 
the atmosphere to recover its proper levelj*— the depreciation beiug 
very gi'adual, and the value for the last day being still »002 in 
excess of the annual mean. 



SECTION YII. 



Sect, VII. 
July 21— Aug, 19. 

Siiii*t BeoU 
20-.5 N,— ir-O N. 



1.J 



I 



.75 



.05 



Section TIL embraces the 30 days of highest atmospherio 
temperature ; — ^the first day being July 21, the last August 19. 

The Sue's Declination is 20°.5 N.for the first day; 12'',9N. for 
the last day : this range of latitude includes within it the greatest 
width of Africa and Ai^abia, the whole peninsula of Hindostan, and 
the peninsula of Siam ; but, on the other hand it includes scarcely 
any land in America, and does include the Arabian Sea, the Bay of 
Bengal, and the Cliinese Sea: thus there is a decided gaiu as to 
vapour yielding sea, and some loss as to the laud area, — comparing 
this Section with the preceding* It might be expected that the 
increment of vapour would now be more conspicuous than the decre- 
ment of Temperature. 

The Atmospheric Temperature has a mean value only 1*^.3 
above that of the preceding Section : — but on the 3rd August the 
atmospheric temperature attains its max. value for the year, pis.y 
61 .37, and this day gives an excess 1^,59 : the subsequent decre- 
ment to the end of the Section amounts to 0*^*75, — equivalent to the 
rate .05 per diem; the daily decrement amounts to as much as 
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0^.06 on the 12th, and 0^.07 on the 16th 



Sect, VII. 
July 21— Ati| 19, 



The rise in the snn 
thermometer on August 3 is 94 per cent* of it^ whole annual range. s * d i 

If we adopt Aug, 3 and Feb. 11 as the dates of the two poles ^Q^^^^^sji^ 
of temperature ; then, there are 192 days occupied in reducmg the 
temperature from maximum to minimum, and there are 173 occupied 
in raising it from minimum to maximum ; — ^but if we adopt July 14 
and January 4 for the poles, — these being the dates of the pre- 
liminary maximum and minimum, — ^we then have 174 days occupied 
in the decrement, and 191 in the increment. There are 1G9 days 
above mean temperature^ and 194 below the mean* When the min. 
temperature has been attained the thermometer rises 1^^.04 duiing 
the ten succeeding days; but when the max. temperature has been 
attained the fall is only 0*^,36 in the ten days. 

The Dew-point Temperature is 1*^*4 in excess of that for the 
preceding Section, and the excess for August 2 — day of max. dew- 
point — is 1^.64 : the decrement for the interval August 2 — 19, is 
1^.06, giving a rate of 0^.06 per diem : the daily decrement amoimts 
to 0^07 on the 11th, and 0^10 on the 15th: the dew-point temper- 
ature for August 2 is 53 .73. The difference between the two 
temperatures is on the whole Section 0*^,1 less than for the preceding 
Section ; but on the last day it is *26 greater. 

The Atmospheric Pressure falls below that for the preceding 
Section by .027 in., and a trifle below that for the year : during the 
six first days of the Section the pressure is nearly stationary, — the 
value for July 27 being *005 above that for the first day ;* there is 
then a return to the slow falling movement that was observed during 
the latter half of the preceding Section : — ^a value is thus attained 
on August 6, ,030 below that of the first day, and .028 below the 
annual mean : after this the pressure undergoes a protracted daily 
increment, which extends beyond the limit of the Section, and gives 
a value to the last day .018 in excess of the first. ^ ^Q^/ 
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1.64 
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* The atmospliaric pressure may be considered Tirtuallj to undergo per^f slow 
decremeEt from July 5 UDto Auguet 6 ; — tha exception is very triflicg, and probably 
accidental: if the daily values be subjected to another pair of decadal reducttocis, they 
then exhibit a daily decrement from July 6 unto August 6, which on three days only 
amounts to bo much aa .003. 
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The Air Pressure lias a mean value .048 in. below that for the 
preceding Section : during the first few days there is a small increase 
in this prcsstLTe also, — the value for July 27 beiag .002 in excess of 
that for the first day j subsidence then ensneSj and on August 6 the 

— *0M pressure is .034 less than on the first day : on the last day the value 

+ ,029 is ,029 ia excess of the fii*3t. 

+ .02^ The Vapour Pressure is .021 ia, in excess of the value for the 

procedhig Section, and it also exceeds that for any other of the 

twenty- four divisions ; the mean value for the Section being ,410 : 

there is a small increase in this pressure, also, at first ; .003 being 

^ the excess for the 27th over the first day : on Aug 3 the pressure is 

4- >004 

AU '^^^ more than on the first day; the value for tins day is .4135, — 

_ ^J the maximum for the year: on the last day it is .011 less than on 

the first. On August 3 there ai'e 4.59 gr. of vapour in the cubic 

AM footy — ^the max. value for the year : 4,58 gr. is the mean value for 

the Section. 

The Humidity increases from the fourth Section to the seventh, 

— including the seventh — but still in this Section it is 2.0 below the 

M/ annual mean : on July 27 a casual max, value is attained of 77.2 : 

on August G the value is 2.7 less than on July 27, and* on the last 

day it is 2,2 less than on July 27. 

The Fall of Rain exceeds in its daily mean each of the pre- 
ceding Sections J and is in defect as compared mth the 9 th, 10th, 
11th and 12th Sections ; it is also in defect as compared with the 
^/^ annual mean by .007 in. The mean value for the Section being 

+ .017 .083^ this exceods the value for the preceding Section by ,017 : the 

quantity on the fii'st day is .081 ; from this day the quantities 
diminish slightly imtil July 28, and then slowly increase until 
+ .006 August 13j giving an excesa of ,006 on August 6 over the first day : 

after this the values augment considerably, amounting to a casual 
-f-.o24 maximum of .105 on August 20, which is ,024 above the quantity 

for the first day. 

It appears from the statement now given that during this 
Section of maximum — and consequently of equable — ^temperature 
the atmosphere remains in a very quiescent state : the quantity of 
vapour gradually accumulates until it reaches the saturation point, 
or else (and this seems to be the more probable condition) saturation 
is effected through the agency of a slight decline of temperature in 




DEPOSmON IN NEiaHBOintHOOD* 



U 



the upper strata of the atmosphere.* On July 30, — thirty-nine days 
after the sun attains his highest declination, and sixteen days after 
the preliminary max. temperature — the fall of rain begina to 
increase, and seeing that {with a trifling exception) the atmospheric 
pressxiro had been declining slowly from an early date in July, it is 
probable that the fall of rain had for some time previonsly set in 
with some energy in some neighboiuing locality — ^perhaps the North 
of England. In proportion as the fall of rain increases at the site 
of observation, it balances, and, as the temperatiu'e declines, over- 
balances that of the northern districts; — decrement is exchanged 
for increment in the atmospheric pressure, — increment for decrement 
in the vapour pressure, — and the humidity also diminishes in its 
value, 

The Rainy Days are considerably more numerous than in the 
preceding Section : the highest values occur at the period when it 
may be supposed that the fall of rain in the South of the eoimtry 
balances that in the North, t^taf., Aug, 6-8, the value being 9.5 on 
these three days. 

The Cloudy Days are also more numerous than in the preceding 
Section: the highest values occur at the eommencement of the 
Section ,when it may be supposed that the fall of rain is proceeding 
with some energy and constancy in the North : the max, value is 
9,3, and this occurs on each of the throe first days. 

The Daily Change of atmospheric pressure is slightly in excess 
of what occurs in the preceding Section, and is .032 in, below the 
annual mean : the values constantly increase from July 26 to the 
end of the Section, 

The southerly currents have greatly the preponderance over 
the northerly in this and the two preceding Sections. 



Sect. VIT. 
July 21— Aug. 1!*, 

SuD't Deet. 
20^,5 N,— ir.J* N, 



•JJ? 



* It appeftrs probable tbat the decrement of temperature in the higher strata of 
the atmofiphere is in advance of that in the lower strata* as the rain that descends in 
the fall of the year ia found to have a lower temperature than the atmosphere. Ex- 
periments carried on during one year had the result of showing, that the rain had a 
higher temperature than the atmosphere in the period April 3 — July 7^ by the mean 
value 0'*.78 ; and a lower temperature in the period Sept 28 — Dec, 12, by the mean 
value O^.Cl. 
N 
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EFFEC7TS OF THE CHAXOE IN SUN'S POSITION. 



Sect/VIIL 
Aug. 20— Sep U 12* 



Suites 
12^*5 N- 



DecL 
-4^3 N. 




SECTIOJ^ YIII. 

Section VIII. includes 24 days : — the first day being August 
20, the last September 12, 

The Sun's Declination on the terminal days of the Section is, 
respectively, 12*^,5 N, and 4^,3 N. : his progress towards the South is 
now considerable. The sun in the coiirse of this Section traverses 
those seas whose boundaries he reached at the conclusion of the 
seventh SectioUj viz.^ the Caribbean Sea, the Arabian Sea, the Bay of 
Bengal and the Chinese Sea : the continent of Asia may be said to 
be exchanged for the Indian Ocean as the area receiving the strong 
influence of his rays : it is not, however, the sea placed under his 
vertical rays that is the principal som*ce of the vapour supplied to 
the Temperate Zone — -the vapour produced in the Torrid Zone being 
for the most part precipitated in the Torrid Zone; whilst the 
sun is approaching the Equator the tendency in the atmosphere 
under his vertical rays to flow beyond the line of the tropic 
diminishes : in the first place, the line of the Equator being that where 
the atmosphere has the strongest tendency to remain in the same 
latitude, this becomes the region of most abundant vapour ; and in 
the next place, the high temperature which yet exists north of the 
sun's position weakens the tendency there to draw the atmosphere 
from the central latitudes, — the continuance of high temperature 
having an influence differing from that which results from either an 
increasing or a decreasing temperatxire, the former withdi-aws the 
vapour from the region of its supply by affording it accommodation, 
the latter does the same thing, but more rapidly, by withdrawing 
the vapour from the atmosphere and puttiug the atmosphere itself into 
motion from the region of supply to that of deposition. 

The Atmospheric Temperature falls but little below that of the 
preceding Section, — only 1^.65. The values for the first and last 
days ai*e 60*^.6, and 58^.1 ; — giving a mean daily decrement 0^,1 : 
the temperature of the last day is only 3 .3 lower than max. 
temperature. 

The Dew-point Temperature is also in defect of the preceding 
Section, and to a greater amount than the atmospheric temperature 
is, — the defect here being 2 .1 : the decrement during the Section, 
however, is not so great, — amounting to 2*^.1 : the daily rate is so 
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much as 0^.13 for the throe last days of August, and this is reduced 
to a low min. value on the last day. From August 10 to August 29 
the decrement in the dew-point is on each day greater than in the 
atmospheric temperature, — implying that the decrement in the latter 
is greater in the upper strata of atmosphere than in the lower where 
the thcmiometer is read : but the decrement of the atmospheric 
temperature then obtains the preponderance, and on the last day of 
the' Section, the dew-point value being 0^.03, that for the atmosphere 
is 0^,10, The direction of the wind having been 8.W. to the end of 
Augustj it shil*ts to the N.E, on Sept. 1 and remains in that quarter 
till the 16th, The difference between the two temperatures for the 
Section is 0*^.4 less than for the preceding Scetion: these values 
diminish daily from September 1 to December 5, notwithstanding 
the direction of the wind during the first fortnight of tliis period. 

The Atmospheric Pressure has a higher value for this Section 
than for any other of the twenty-four di\isions : it exceeds the 
annual mean by ,120 in. A scries of increasing values which 
commenced towards the latter end of the preceding Section continues 
unto September 3, — the first of the series occurring four days 
subsequent to the date of max. tempemture ; the value 30.143 in. is 
attained on September 3, which is the max. value for the year, and 
*173 above the annual mean. After September 3 a long series of 
declining values ensues which terminates with the min. value for the 
year on October 4, in the succeeding Section, although the direction 
of the wind is N.E. until September 15. 

The Air Pressure has also a high value for this Section : it is 
.155 in. above that for the preceding Section, and ,019 above the 
annual mean. This pressure augments and declines simultaneously 
with that of the atmospheric pressiure, — attaining a camiol maximum 
on September 3 of 29.769. 

The Vapour Pressure which began to decline directly after the 
date of max. temperature (August 3, 4,) continues to decline unto 
October 4 and beyond this date, — ^but does not fall below the annual 
mean until November 1 : on the last day of the Section it is .0896 in. 
in excess of the annual mean. The value for the Section is ,031 
below that for the preceding Section. 

The Humidity is below that for the preceding Section by 2.0,^ — 
owing to the decrement of vapoui* ; but on the last day it is 0.5 



Sect, VI I L 
Aug. 20— SapU 12, 

Son's DecL 
W5 N*— 4^3 N. 
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▲ ^^' Spl iL "^^^^ *^^ value for September 3, owing to the decroneiit of teinp»- 

, — r . ature. 
ir^ N^-# .a ir. The particulars above rtated, taken together, would make it 

appear that the atmosphere must have been under the influenoe of an 
extensive oondenaatiofi and eopions deposition of its aqueona oon* 
atituent ; but this has not ia &0t occurred at the site of observation, 
— ^the season for this has not yet arrived, though it is approaching. 

The Fall of Eain is on the average only .006 in. per diem 
^•eatcr in this Section than in the preceding* The daily value for 
the Section being *077, that for September 3 is .061, and that for the 

*^ last day .066 ; the Fall, which is not great at any period of the 

Section and is at a casual maximTim on the first day when the atmos- 
pheric pressure is steadily increasing, is small during the latter part 
of the Section when the pressure is subsiding. 

The Bainy Days are less numerous iu this Section than in any 
other of the twenty-four divisions, and the mean value is 1.9 less 
than the annual mean ; — a fact which makes it appear that the 
deposition causing the changes observed must be at a considerable 
distance from the site of observation. The least frequently rainy 

%A day in the year is September H, — the value for this date being 5-6 : 

the values diminish progressivctly and slowly throughout the Section. 

The Cloudy Days are also less numerous in this Section than in 

any other of the twenty four divisions ; the value for the Section 

^ being 2.1 below the annual mean. The least frequently cloudy day 

in the year is September 4,— the value for this date being 6.0. 

The Daily Change of atmospheric pressure is less for this Section 
than for any other of the twenty-four divisions, — making it appear 
t3iat there is some one action steadily and constantly maintained : 

./^ the mean value for the Section is ,045 in, below the annual mean ; 

.t05 the highest value is .136, on the first day : the min. value for the 

year ,105, in this particular also, falls on September 4. 

The phenomena observed and the particulars now detailed mark 
this Section as one of critical change and importance. The 3rd 
September may be pointed to as the culmiuating date of the crisis, 
or as the turning point between two opposite meteorological con- 
ditions, as regards some considerable portion of the globe : tiie site 
of observation however is not included lq this portion ; the crisis 
occurs there a month later in the year, and in the course of the 



^.0 




CAUSES OF THE OOCUERENCES OF THE CBISIS. 49 

foUowiBg Section: the mean date of the crisis or that which belongs , s**^^^ y'* 

, O Aug. 20— SepL 12. 

to the northern hemisphere may probably be about mid-way in the - — 

month's intervalj which will nearly coincide with the date of the '^'.s n.— 4^^ n. 

Equinox: the 4th Septemberj it may be observed^ is the day on 

which the sun thermometer attains its max* value. The isothermal 

line which passes along the English Charmel has the summit of its 

cun^e in the Channel, which indicates this to be the locality of one 

of the two extremes^ or at least leads to the presumption that here 

the crisis would be late in making its appearance. It may be 

assumed with tolerable security that on September 3 a considerable 

decrement of temperature has occurred in the central parts of Europe 

and Asia, although this decrement has not been great at the site of 

observation* : on the 4th September the sun thermometer attains its 

max. readings thotigh the atmosphere thermometer has fallen 10 per 

cent, of its annual range. It may easily be credited that the almost 

saturated atmosphere in the neighbourhood of the site of observation 

would be drawn as an upper warm current to those districts where 

the temperature had fallen much more rapidly, and where the 

temperature was also much lower; and this upper current would 

then be balanced by an under current of cold dry air from these 

districts to the site of observation- Now it is the fact that 8.W. 

winds having prevailed from May 10 to August 31, N.E. winds set 

in on September 1 and prevail for a fortnight ; and the S.E, winds 



^ Thii ii rendered probable by some of tbe particulars eontamed in Br. Frouf s 

Tables reladug to iBOthermal lines^ in hia Bridgewater Treatiae : tbere ia no loeality 
noticed in these l^ablea baving more than 2^ E, longitude and placed between 47"" 
and 52*^ N. latitude : between tbeee parallels and to the westward of tbla meridian are 
six stations; these are repreeented as having a mean autmnn temperature 1%"" below 
their summer temperature : the difference at Newport in this respect is only 9° ; that 
at Green wioh for the same sixteen jeare as enter into the calculation for Newport is 
1 r*^ that for London as given in Dr* Prout's Tables is 13°« The summer temperature 
at Newport is 60^| and the autumn temperature &Vi and the Latter value falls on 
October 15 : — but 60 — 18 = 42, and 42* is the Newport temperature for Pccember 10: 
so that on this last date we experience the same decrement of temperature at the site 
of observation, as occurs at the stations referred to, at the date of their mean autumn 
temperature; — making the difference of nearly two months, as to the rapidity of 
decrement. 
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LATE APPEARANCE OP TBCE CRISIS. 



Aug, 20— Sept. 12, 
Sud'b DecL. 



exceed their mean annmil value for prevalence all tJirough September-* 
The abundant vapour bronght to the cold districtB would bo precipi- 
tated there in plentiful rain: in proportion as the precipitation 
continued and increased would the current of vapoxir acquire force, 
and this cmTent, as it acquired forces would carry the other con- 
stituents of the atmosphere along with it. The current is here 
dependent upon two concurring principles, pk.^ the agency of 
diversity of temperature, and the constant loss sustained by one of 
the ingredients of the atmosphere; — one result of this being an 
influx of dry though comparatively cold atmosphere at the site of 
observation in exchange for its own warm atmosphere loaded with a 
large quantity of vapoui\ The English Channel is Kkely to be a 
centre of action in these changes — and the Isle of Wightj perhaps, 
the very focus : the peculiar influence of the Atlantic atmosphere in 
delaying the decrement of temperature, and in charging the atmos- 
phere with vapour, would probably not reach its maximum anywhere 
short of this point : and both north and east of it the substitution of 
land for sea would preclude its continued augmentation : the N<E- 
and easterly currenta would consequently not proceed far beyond this 
mark probably ; — -in the course of the diannel, or at its mouth at 
the fuilhest, it would be met and overpowered by the S.W. current ; 
and tlien an accumulation of atmosphere would ensue and cause a 
high reading of the barometer. 

The hypothesis here ventured upon seems to be supported by 
adequate evidence, as it will serve to account for the clear sky and 
absence of rain, as well as for all the other peculiarities of the season, 
which are so marked at the sit^ of observation although cloud and 
rain had previously commenced augmenting : the diminution in the 




* The N.E. winds exceed their mean annual value from Aug. 29 to 17 Sept. 

8.E. _ . _ , , Aug. 31 — I Oct 

The N.E, winds oommenoe increasing tlieir values on Aug. 21 

9<E Aug* 25 

The K.E, winds contmue their increase unto 6 Sept 

8.E , , _ 13 Sept 

Fr<»m this it appears that ihe rain commenced in the N.K.^ and then progresses 
or extends to the S.E.^ in proportion as the decrement of temperature progresses 
towards the South. 




EQUINOX. 
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Sect, VIII, 
Aug. 20— Sept. 12. 



vapour pi-esstire, wliich becomes marked in the middle of Angxiet, 

and the diminution in the fall of rain which commences soon after, ^ ^ , 

are significant and eai'ly indications of what is goiug on. 12=.5 n.— 4\s n 



SECTION IX- 



Section IX. includes the period of critical change at the site of 
observatioo : the decrement of temperature and the precipitation of 
water fi*om the atmosphere proceed with great energy. The sun 
crosses the Equator about the middle period of the Section. There 
are 24 days included in this Section y — ^the fii'st day being September 
13, and the last October 6. 

The Sun's Declination on the terminal days is^ respectively, 4*^ 
N., and 5 S. This range brings the north part of 8. America 
directly beneath the snn, but the gain of land area here is more than 
counterbalanced by what is lost in Africa, and a great accession of 
sea area is obtained in the Indian Ocean. As the sun's position in 
this Section may be said to be on the Equator, there is, probablyj not 
any great quantity of vapour transferred from the Ton-id Zone to the 
Temperate ; but the warmth of the sea itself in the Temperate Zone 
will maintain a large supply, and as the S.W, winds (those from the 
Atlantic, that is to say) again prevail on September 16, and continue 
to do so unto November 23, the full benefit of this supply will be 
experienced at the site of observation ; and accordingly, the amount 
of vapour in the atmosphere in this Section is great, considering the 
amount precipitated during the Section in the form of rain — as tested 
by the rain-guage. 

The Atmospheric Temperature for this Section is 3^.7 lower 
than that for the preceding Section. The last day has a value 4°.7 
below that for the first, — giving a rate of decrement 0^.21 per diem, 
and this increases to 0^,24 on the last day. The temperature on 
September 23 (date of the equinox) is 56^1, — that at the date of tho 
vernal eqtiinox being 42 .3. On October 3 (date of max, deposition) 
the atmosphere thermometer has fallen 33 per cent, of the annual 
range, the sun thermometer falling 37 per cent» : on September 23 



Sect. IX. 
Sept. 13«0ct. 6, 

Sun'i DecL 
4 J N.— 5^0 S. 
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Sept. IS— Oct. e. 
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tke atmosphere thermometer having fallen 23,3 per cent*, the sun 
thermometer has fallen 22,2 per cent 

The Daw-point Temperature steadily declines all through the 
Section at a mean rate of 0^,12 per diem, which increasea to J9 
oo the last day. The difference between the two temperatures 
diminishes daily throughont the Section : the difference on September 
23 is e"" J ; on March 21 it is 7^0. 

The AtmOBpheric Pressure having attained it^ max* value for 
the year on September 3, then undergoes a daily decrement during 
thirty-one days, — attaining on October 4 the min, value for the 
year, viz.j 29.821 in,, which is ,150 below the annual mean, and .322 
below the maximum of September 3. On the first day of this Section 
the pressure is .0685 less than on September 3, — equivalent to .0069 
per diem : on October 4 the pressure is .254 less than on September 
13,^ — the rate of decrement for this period being ^0121 per diem : on 
October 6 the pressure is .005 more than on the 4th. The mean 
pressnre for the Section is .1585 below that for the preceding Bectionj 
and -0385 below the annual mean. 

The lir Prissure is .131 in, below that for the preceding 
Section ; the value is the same m for Octoberj and neither of the other 
22 divisions gives bo low a value* This pressnre observes the same 
periods of increment and decrement as the atmospheric presBure does, 
from September 1 to October 6. On October 4 this pressure is .209 
below the annual mean, and ,285 below the value for September 3 ; on 
September 13 it is .061 less than on the 3rd: on October 4 it is .224 less 
than on September 13; on October 6 it is .010 greater than on the 4th. 

The Vapour Pressure is .028 in. less for this Section than for 
the preceding one : it is .0035 less on September 3 than on Sep- 
tember 1 : on October 4 this pressure is .0592 greater than the 
annual mean, and .0374 less than on September 3 : on September 
13 it is ,0073 less than on the 3rd: on October 4 it is ,0301 less 
than on September 13 : on October 6 it is .0051 less than on the 4th. 

The Humidity has a value for September 3, 0.5 greater than 
for the 1st: that for October 4 is 3,1 higher than the annual 
memi ; and 7.5 higher than that for September 3 : that for Sep- 
tember 13 is 2.0 higher than the 3rd: that for October 4 is 4.5 
higher than September 13 : that for October 6 is 0,9 less than the 
4th, — but on the 7th it is 0.9 higher again than on the 6tL 
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The Pall of Bain has a value which is exceeded by that for the ^ ^Ecr. ix. 

^ Sept. 15— Ocu a 

10th Section only, and which exceeds that for the preceding Section — 

hy .0t>7 in. : the value on September 3 is .002 less than on the Ist : 4^.o n.-5^o s, 
that on October 4 is ,106 greater than the annual mean; and ,135 « 

greater than that on September 3: on September 13 it is ,006 * * 

greater than on the 3rd : on October 4 it is J 29 gi^eater than on , ^^^ 

September 13 : on October 6 it is ,009 less than on the 4th, The 4-^2/ 

greatest amount for any one day in the year is .197, on October 3 j _ .00/ 

which is .107 in excess of the annual mean. -^^^ 

The Raiay Days just exceed the annual mean value, and they 
exceed the value for the preceding Section by 2.0 ; the most fre- 
quently rainy day in the year is October 4, — the value for this day \^% 
being 10,8; which exceeds the annual mean by 2,2. 

The Cloudy Bays have a value a little below the annual mean ; 
they exceed the value for the preceding Section by 1.6. 

The Dedly Change in the atmospheric pressure has a value 
below the annual mean, and .034 in. above that for the preceding 
Section. The values diminish from September 1 to September 4 : 
they then increase daily to the last day of the Section, attaining on 
that day a casual maximum which is .012 in excess of the annual mean» *^^ 

The occurrences which characterise this Section are supposed 
to be the result of decrement of temperatxircj and consequent profuse 
precipitation from the atmosphere. But the rain coUectedj although 
abundant, is not proportionate to the other phenomena, and the 
quantity is not equal to what it comes to be in the succeeding 
Section : moreover the precipitation, though great, leaves an amount 
of vapour in the atmosphere which is even more excessive \ — if the 
whole range of the vapour pressure, and of the fall of rain, from 
the lowest to the highest daOy values, be divided into ten equal 
parts,^ — the vapour pressure for the Section then exceeds the annual 
mean value by 3.3 of these parts, and the fall of rain exceeds the 
annxial mean by 2,8 of these parts.* The decrement of temperature 

* The airerago annoal fall of ittin Ib 93 inches, and the greatest qnantity that 
has Mien in any one year out of the aucteen la 47.6 inches: the aimual arerage at 
Oreenwioh for the same sixteen years is 24 mches \ so that proximity to the prinoipal 
source of the yapour appears to he attended with more abimdant habitual precipitatioii ; 
but if we look to the effect of decrmnmU of iempm-ature in producing precipitation, it is 
probable tliat this is more marked in the more inland localities. 
P 
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Sect, rx. 
Sept. 13— Oflt« 6. 

Sun'B Deel. 



and the conflequent increased fall of rain at the site of observation, 
seem pretty certain to be less than they would be in the surrounding 
and neighbouring inland localities, and it is the precipitation in the 
neighbourhood that is to be regarded as the more efficient agent in 
producing the phenomena detailed : the site of observation partici- 
pates in the general reduction of temperature but retains a large 
proportionate amount of vapour in its atmospherCj and the humidity 
consequently increases from September 1 to October 6. Profuse 
precipitation at a distance is supposed to be the immediate cause 
of phenomena which occur in the 8th Section and culminate on 
September 3 ; the approach to, and partial arrival at, the site of 
obsecration of profuse precipitation, is the immediate cause of 
phenomena of an opposite chai-acter which occur in this the 9th Section, 
and culminate on October 4. The extensiouj and the approach, of 
the site of precipitation is marked by the increasing values acquired 
by the daOy change of atmospheric pressure, — ^this augmentation 
going on from September 4 to the end of this Section. 

Some of the particulars which have been stated above may be 
advantageously collated in the following tabulated form. 



Tubk showing the movemmts of the several atfuospheric comtitumts. 




At. Preaa. 


AirPresa> 


Yap. Fres. 


Hum. 


Uftin. 




Yalnei for October 4 


-.160 


-.209 


+ .0592 


+ 3.1 


+ .10S 


Aa compared with annual mean. 


1, October 4 


-.322 


-.285 


-,0374 


+ 7,6 


+ .136 


„ „ September 3 


Sept 13 


-,068 ! 


-.061 


- .0073 


+ 2.0 


+ .006 


>, „ H September 3 


„ October 4 


-.254 


^.224 


'-.0301 


+ 4.6 


+ .129i 


„ „ „ September 13 


,, October 6 


+ ,005 


+ .010 


- .0051 


-0.9 


-.009 


H „ „ October 4 




The defect in the air pressure in the above Table is remarkable^ 
and is accountable for by the general supposition that the principal 
deposition occurs on the circumference of a circular area of which the 
site of observation may bo regarded as the centre. Some light may 
be thrown on this part of the subject by a reference to the force of 
the wind. On September 3 (date on wMch the effects of distant 
deposition lare at their masdmum) the force of the wind is 0*24 
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nboYB the annual mean, the N,E, having had sufficient strength to ^ */ 

overpower the S.W, on September 1, and it thus occasions great 
accuraulation of air: previously to this^ — August 25-30 — whilst the 
S.W. wind still retained the ascendancy, the force was so much as ^^ ^^^^^ 
0.48 above the annual mean, and during these 6 days of resistance 2J8 

to the N.E, beyond the site of observation, the increment of air 
pressure proceeds at the rate of .016 per diem. But the N.E. is, in 
turn, first checked and then overpowered by the S.W.j — the 8.W» 
regains possession of the field on September 14, and on the 13th, 
when the two powers are evenly balanced, the force of the wind 
subsides to a casual minimum of 1.73 : on the 13th the air pressure i,so 

is declining, but only to a small extent ; the decrement being only 
half that of the vapour pressure since the 3rd, and it still — imder 
the converging currents — -remains .015 above annual mean. The 
S.W. having fairly gained the ascendancy, the force of wind 
augments again; a thorough draught is established, and on 
September 27 it has acquired a force 0.23 above annual mean ; and 
the decrement of air pressure from the 24th to the 28th is at the 
rate .014 per diem. On October 4 the deposition at the centre 
becoming equal to that at the circumference, the force of wind 
subsides to par, and the decrease of air pressure subsides to the rate 
.007 per diem from the 28th September. On October 4 the centre 
of the circle having become the siti) of max. deposition, the atmos- 
phere converges to this point : on the 6th the force of wind has lost 
0J2, and the air pressure gains .010, whilst the vapour pressure 
loses .0051. The notable facts here are, that the quantity of air 
reiatwelg to that of the other ingredient of the atmosphere is 
dependent upon the supply and consimiption of the vapour, — that the 
increment and decrement of the air in relation to time is simultaneous 
with the confluent and effluent direction of the atmospheric current, 
— that the rate of increment and decrement are in proportion to the 
rapidity of the current 



S«CT. X. 

Oct. r— Ko». 5* 



Section X. embraces the 30 days in the fall of the year, the sun'i oeci. 
mean temperature of which comes nearest to the mean value for the 



5\4S.— 1 5%6S. 
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SiCT. X. 

Oct. 7— Nov, 
Sun'i DfcJ. 



5, 



./J 



4^4 







year. Tlie terminal dates are October 7, and November 5. This is 
a Section of extensiye change, the preceding Section being one of 
critical change. 

The Ban's Declinatioti on the terminal days is respectively 5*^.4 
S., and 15*^.6 8» The sun makes a somewhat greater advance 
in the Ecliptic in tliis Section than he does in any other, — ^but the 
daily progress for Sections II. and III. is somewhat greater than for 
this ; the rate for Section II. is 0^,4 per diem, and for this it is 0^.35. 
The proportion of land to sea area brought under the sun's vertical 
raysj remains much the same during this Section as it was at the 
termination of the last, but he recedes further from an extensive land 
area, and approaches nearer to an extensive sea area. On the north 
side of the northern tropic the sun's rays now fall too obHquely to 
have much effect in raising vapour from the sea : but on the south 
side of this tropic the land contractSj and the sea surface expands, 
towards the South, and this in some measure serves to counterbalanee 
the defect that might otherwise arise. 

The Atmospheric Temperature has a value for this Section 6^.4 
below that for the preceding Section. The values for the first and 
last days being 53°, and 46^.6 : this gives a rate of decrement 
amoimting to 0^,22 per diem, which exceeds the daily rate of change 
for any other of the Sections, but October gives the rate 0*^,23 : the 
max. change for any one day is .30, on October 12. The annual 
mean temperature occurs on October 20, — twenty-seven days after 
the date of the equinox : the sun's decHnation on October 20 is 
10*^.3 S. The annual mean occurs in the Spring on May 5, — 
forty-five days after the date of the equinox : the sun's declination 
on this day is 16''.2 N, The mean value for the sun thermometer 
occurs on April 25 and October 21 : on October 20 the atmosphere 
thermometer having fallen 53 per cent., the sun thermometer has 
Mien 46.2 per cent. The temperature belonging to the weU-spring* 
occurs on May 23, and October 4. 

The Bew-paint Temperature declines rapidly during this Section, 
— ^tho rate of the decrement being 0^.18 per diem; but this is, 
still, much less than the rate for atmospheric temperature ; the max. 
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change for any one day is 0^.28, and this maximum falls, also, on ^VlL^' 
October 12. In the Spring Section of mean temperature (Sect. IV.) — 

the rate of change is greatest in the diBW-point temperature. The ^••* s^l6^6 s. 
dew-point attains the annual mean value on October 31, — eleven jj^ 

days later than the atmospheric temperature does : in the Spring, 
the annual mean dew-point falls on May 12, — seven days after 
atmospheric mean temperature. The diflterence between the two 
temperatures for this Section is less than the annual mean value, 
and it undergoes daily diminution from the beginning of September 
to the end of November. 

The Atmospheric Pressure has a low value for this Section, — jip.j^ff' 

.056 in. below the annual mean : Section III. has the lowest value, 
and this the next lowest : of the months, October has the lowest 
value, and April the next. This pressure having, as already stated, 
attained its min. value on October 4, then increases daily — with a 
very trifling exception of five days — ^unto the end of the Section. 
This history of this Section will serve further to illustrate the way 
in which the pressure and the movement of the atmosphere are 
dependent upon its hygrometric condition and action. 

The Air Pressure is .039 in. greater for this than for the 
preceding Section, but it is .073 below the annual mean; this 
pressure augments during the Section as well as the atmospheric 
pressure, and the augmentation is greater in this than in the 
atmospheric pressure ; the increment in these two particulars being, 
respectively, .239 or 4> and .177 or i4> — t^® defect in the pressure "*"*f'^ 

of air having far exceeded that in the pressure of the atmosphere on *^ 

October 4; and it is, still, more in defect than that of the atmosphere. 

The Vapour Pressure is .057 in. less for this than it is for the 
preceding Section; it is still .016 in excess of the annual mean: it +.016'' 

loses during the Section, and the decrement amounts to .062 or 5^ , ""s!^* 

and on November 1 the pressure falls below the annual mean. The 
vapour pressure and the air pressure do not now, as in the preceding 
Section, show a tendency to augment or diminish together; they 
now act vicariously, and this vicarious action is in accordance with a 
general law, as will be shewn hereafter ; — ^the law being, that the 
two pressures act vicariously, as regards the constant tendency and 
the permanent condition of the atmosphere: they commence a 
vicarious action on October 5, and continue it to November 9. The 
force of wind feUs below the mean on October 5, and is 0.19 in s.tj 

defect for the Section, 
a 



.073 
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Inerement of atmospheric vapour is gradual, aitd manifests but 
little influence in producing currcntBj or sudden changes in the 
barometer ; the atmosphere maintains its equilibrium under the slow 
action, by virtue of the vicarious movements : hut when the vapour 
IB precipitated as a liquid or solid the change is comparatively 
sudden, and the resulting void in the atmosphere gives rise to rapid 
currents and great depressions of the mercuiy before the vicarious 
action can restore the equilibrium :* the variations of the barometer 
are more connected with precipitation than with the proportion of 
vapour : and the barometer affords an indication of what is going on 
in the atmosphere at a distance, rather than at the site of observation^ 
The variations in the quantity of vapour in the atmosphere are small 
compared with the variations in the barometer : the mean vapour 
pressure constitutes only jqs part of the mean atmospheric pressure. 
The highest value that has occurred for atmospheric pressure at 
9 a.m., during the sixteen years, is 30.912 in. ; and the lowest is 
28.491 ; — occurring respectively in February and January, and 
giving a range 2.421 : the corresponding highest and lowest values 
for the dew-point — occmTing respectively in August and February, 
are 69*^,0 and 9*^.0, — equivalent to the vapour pressures .708 in. and 
•065, and giving the range .643 : the ranffe of vapour pressure thus 
constitutes nearly | part of the range of atmospheric pressure.f The 



♦ February 20 — 25 has a force af wind above the mean, and on these dayt 
deeretDODt of vapour obtaina without vicarious iacremeDt of air, 

t The difference between the average annual maximum and minimuni for 
atmoflpherio pressure is .322 in, : the fall of rain during the period of precipitation, 
I.*. October (see page 81), is 6.063 in, ; this would balance .372 in, of mercury^ 
and would he adequate to put the atmosphere in motion, ae well as to affect 
the height of the mercurial column. The vapour presaure is .065 less on October SI 
than on September 30 : the supply, therefore, in the mouthy is .306 ; and whilst thd 
vapour condensed amounts to .012 per diem, the supply is .010. If the site of 
obaervatioE have a central position as regards the depoaitioa, the site, then, becomes 
the point to which the resulting current tends, and where it necessarily comes to rest; 
and the eupply of vapour will in this case, probably, nearly equal tbe loss, — it may 
possibly quite eqaal it ; and the vapour which is thus transferred from one locality to 
another will inevitably drag the air along with it ; but the influx of air thus brought 
about will not attaia its greatest activity until the condensation has begun to subside. 
If we suppose the centre of deposition to be northward of the eite, whilst the source of 
the vapour is southward, there wiU the a be a strong atmospheric current experienced ; 
and if the deposition be long sustained, profuse, and extensive, it may very well canao 
very evident depreesion of the barometer. 
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maximum of atmospheric pressure is ,938 above the annual mean, and 
the minimum is 1.483 below mean : the maximum of yapour pressure 
is .431 above the raeaUj and the minimum .212 below: extreme 
depressions of the mercury and extreme aceumulations of yapour have 
but little duration. It is commonly said, that the barometer falls 
with increase of vapour, because yapour is less dense than air : if a 
given bulk of vapour were substituted for the same bulk of air, this 
might bo correct, but there is not such substitution in the naturjil 
actions : if any addition were made to the vapour La the whole body 
of atmosphere, certainly the pressure of the whole body of atmosphere 
would bo so much the more ; and if an addition of yapour were made 
to a limited column of atmosphere, the pressure of that cohimn 
would be increased in proportion to the addition: the additional 
vapour, however, does tend to displace a certain quantity of air, — 
but not more than suffices to balance its own weight If an addition 
were made to the air, or to the vapour, at any particular spot, the 
added quantity would seek to diffuse itself equably over the whole 
surface of the earth, and to thus increase the compound pressure; but 
if the whole body of air and whole body of vapour were put into 
equilibrium, the temperature would be such in some places as would 
reduce part of the vapour to water, and the equilibrium would thus 
be destroyed; the vapoiu* constituent can never be in a state of 
equilibrium, because its tendency to become so by virtue of the law 
of gravity is always counteracted by the law of temperature. 

On February 11, 1849, — the day of the extreme maximum of 
atmospheric pressure — ^the wind was N.N.E, and calm ; the mercurial 
column had risen .398 in, at 9 a.m. since the previous day at the 
same hour, and it contuiued to rise for 1| hour subsequently, — 
gaining in the interval ,050 : the vapour pressure at 9 a.m. was .212 
— which is only .083 below the annual mean for this hour, and ,009 
above the average value for this date : the humidity was at saturation 
point. Tlie wind had been variable and calm from the Ist of the 
month, and it continued so for several days aftc»r the 11th. On 
Jan. 13, 1843, — ^the day of the extreme minimum of atmospheric 
pressure — the wind was W.8. W., with a severe gale and heavy rain : 
the mercurial column had been .050 lower in the preceding night at 
12 o^olock ; the vapour pressure at 9 a.m. was .229 — which is .066 
below the annual mean for this hour, and ,079 below the average 
value for this date : the humidity was far removed from saturation 
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point : the wind had been in the N* W* quarter from the 1st of the 
monthj blowing strongly, with frequent hail, rain and snow : it was 
very variable after the 13 th. On Aug* 7, 1846j the day of the 
extreme max. vapour pressure, the atmospheric pressia-e was 29.805, 
and the air pressure 29*097^about .510 below the average value for 
this month : the mean temperature for the day was 70 j — ^9 above 
the average value for the date, but by no means extraordinarily 
high : the weather had been eloudy and wet from the 1st day of the 
month ; there was thunder on the Ist^ thunder and lightning on the 
3rdj a heavy storm of thunder, lightning, and rain, on the 5th, and 
a thunder storm on the 6 th : — the lightning was probably occasioned 
by the sudden condensation of the inordinate quantity of vaj>our in 
the atmosphere. When the highly vaporised atmosphere reached the 
site of observation, much of the vapour must have been previously 
lost by condensatioUj and the atmospheric pressiu*e diminished, but 
neither the defect in atmospheric pressure nor the excess in vapour 
pressure were so intense in the centre or focus of the storm as they 
were after this had passed : the great defect in the air pressure 
perhaps aifords an indication of the great quantity of vapom^ there 
had been, prior to the stoiTU. On Feb. 17, 1855^ the day of the 
extreme miu. vapour pressure, the atmospheric pressiu^e was (at 
9 a.m.) 29.917, and the air pressure 29,852 — about .058 above the 
average value for this month : the mean temperature for the day was 



22 ,6, whieh is 16 .5 below the average for the date : the prevailing 
wind had been from the N.E. quarter previously, and there had been 
occasional sleet and snow — and, probably, an abundant fall of snow 
in the K.E., the atmospheric pressiue being .073 below the average 
for the month. 

The Humidity increases steadily during the Section : the whole 
increment amounts to the value 3.0, 

The Fall of Rain is gieater in this than in any other Section, 
but it is more profuse in October than in any other of the twenty- 
four divisions : the daily quantity is .012 in. more than in the 
preceding Section, and .056 above the annual mean. The fall of 
rain on October 4 is greater than on any other day, and from this 
date the daily quantities diminish unto October 15 ; but still, looking 
to the Sections, this is the one of greatest condensation, and, likewise, 
of the gi*eatest decrement of temperature. It would appear that the 
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Sect, X. 
Oct, 7— Nov, 5. 



Sun'i Dfcl. 



site of obsei'vation becomes the centre of the periodical downfall early 
in Octoberj when the fall is at its maximumj — ^the decrement of 
temperature attaining its max. value on October 12 : it is true that *'»* s— 15 .« s 
the faU does not continue to increase quite to the 12thj but this is 
probably compensated for by the fall in the immediate neighbour- 
hood ; it soonj boweverj increases again at the site, and is as much 
as .171 on October 25 : it is probable that at this last date the site 
of obscr^' ation ceases to be the centre of condensation, for not only do 
the daily values diminiBh, but the S. W, winds, which had maintained 
a very high value pre\dously, now subsidcj and the 8.E. winds 
acquii'e a value above the annual mean from October 26 to November 
10, and reach their highest value for the year on November 3, 

The Rainy Bays for the Section are more frequent than in the 
preceding Section : they attain a casual min, value on the last day, 
which is a trifle below the annual mean. 

The Cloudy Days are more frequent than in the preceding 
Section : a casual minimum is attained on Oct, 20, which is 0.6 
above the annual mean. 

The Daily Change of atmospheric pressure is .021 in. above the 
annual mean, and ,032 above the value for the preceding Section: ^^ 

the highest values occur when the S,W. ^Hnds are losing, and the 
S,E. gaining, in prevalence, — the value for October 23 being .195. 

Shortly before the commencement of Section IX. — on September 
3 — ^the atmosphere subsides into a state of repose : as the natural 
consequence of extreme points being attained, the usual meteoro- 
logical action and changes are, for a time, suspended. In the 
course of the Section these extreme conditions cease, — as the sun's 
controUing influence subsides. During Section X. those changes 
which set in in the preceding Section gain force, become violent, 
and towards the close of the Section are extinguished through 
the meteorological revolution they have eflfected. Section XI. then 
commences with the elements restored to a state of comparative 
equilibrium and quietudcj a period of unusual torpidity and 
stagnation ensues, — many of the previous active changes being 
reduced to a low rate at the end of this (the 10th) Section^ or 
neai' that date : On October 30 the daily decromcnt of atmospheric 
temperature is reduced to a casual minimum of 0^.14 : on October ./^ 

29 the daily decrement of the dew-point temperature. is reduced to 
E 
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a casual mmimuni of 0.11: on November 8 the fall of rain is reduced 
to the casual minmiiim ,083 in. : on November 9 the atmospheric 
and air prossures attain casual max. values and become stationary — 
the former being ,050 in. above the annual mean, and the latter 
.067 : on November 9 the rainy days are reduced in frequency to a 
casual min, value which is only 0*4 below the annual mean: on 
November 4 the daily change of atmospheric pressure is reduced 
to the casual minimum ,165: on October 27 the force of the 
wind falls below the annual nieaUj and on November 16 attains the 
min. value of the year ; which* implies that the state of equilibrium 
has become geueraL Condensation is now quietly estabhshed as pre* 
ponderating over evaporation — the contrary having been noticed at 
the opposite side of the meteorological circle : these two opposite 
conditions^ which it must be supposed characterise the two hemi- 
spheres alternately and converselyj involve, most probably, opposite 
electric conditions, and a period of electric neutrality would appear 
to obtain from about the 1st to the 15th November:* Considering 
how little the fall of rain is regulated by the degree of humidity that 
is detected in the atmosphcrCj we seem to be driven to recognise 
electricity as an agent in producing min if at the Spring side of the 
year (that is to say, wMlst the temperature is constantly augmenting) 
rain very fiequently falls when the atmosphere is far removed from 
an extreme state of humidity ; and on the other hand, it frequently 
happens that the atmosphere is mipersaturakd with vapour — moisture 
being visibly and continuously deposited upon almost every object 
exposed to it^ — in the midst of most determined fine weather^ and 
with a high reading of the barometer : in the Fall of the year the 
humidity of the atmosphere is in accordance with the deposition that 




♦ This point will be further conBidered in Action XI. — S^e foot-Eote page 31. 

t It niTiat be admitted, however, that our means for estimating the hygrometrio 
conditioE of the atmosphere are not quite satisfactory. The hygrometer is suppofled 
to afford an indication of the pressure imposed by the whole column of vapour above 
the instrument ; and the pressure must, of course, diminish with every increase of 
elevation, inasmuch as that a part must always be less than the whole. But in the 
experimental balloon ascents that took place in 1852 it was found, that both the 
thermometer and the hygrometer gave irregularly varying indications during the 
ascent, — and more especiaUy the hygrometer; the dew-point being, occasionally, at « 
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occurs ; and now the decrement of temperature is quite an adequate ^ y^^W^* « 
cause for the eflfeot : and, further, the condensation produces electric ^ — - . 
disturbance ; — setting jfree, apparently, a quantity of electricity ^'-^ s.—u\6 s. 
proportioned to the vapour condensed; electric explosions are the 
resultj and the electric fluid seems to pass from the atmosphere to 
the earth ; — in the Spring it probably passes from the earth to the 
atmosphere ; — and in the heat of summer it passes fi*om one 
collection of cloud to another, 

October 20 being the date of mean temperature, a number of 
particulars will now be collected corresponding with those already 
given for May 5. On the 20th October the sun's declination loas^l 

is 10^,S S. : the atmospheric temperature is 49°,4 : — the 
daily decrement is .24'' : the dew-point temperature is 
44*^.4*: — the daily decrement, 0^17*: — the difference between 21'\!* 



49.5) 

49.4 ) 

J7 I 

.24} 



the two temperatures 4 .9*: the atmospheric pressure is *^^\c 

29.912' in., and is in the midst of a long course of increasing values ; J*^U 

though just at this middle point an exception of five days duration ^-^^^ | c 
occurs, which is of trifling amoxmt, and, like that in July is 
oblit-erated by an additional pair of decadal reductions : the air 

pressure is 29,619^ in., and increases correspondingly with the ^efrk 

atmospheric pressure: the vapour pressure is .293^ in., and *^*^j^ 

decUmng: the weight of vapour in the cubic foot being 3.31'^ gr, : aaf h 

the humidity is 82.5* and increasing: the fall of rain is •154' J^-Jj. 

and increasing: the rainy days aro ^'^^ and increasing: J^j/ 

the cloudy days are ^-^' and at a casual minimum: the daily J-^j* 

change of atmospheric pressure is ,192"" in», and increasing. The J-^j^ 

force of wind on May 5 is 2.51, and on Oct. 20 it is 2.26: the ']^|#» 

annual mean being 2.23, the latter value appears low considering ^*^^j 



considerably higher value at a higher level, than it had been at a lower. Tbermometric 
and hygrometric oljeervationa were carried on for the space of one year, Bimultineouidy 
wilh those in Newport, on a spot elevated 180 feet above the Newport station, and about 
haif-a-mile horizontally distant from it: it was found that the dew-poiat was 
frequently considerably higher at the higher station j — a comparison of the mean 
value© for the year giving a difference of 0^.4 : the weight of vapour in the cubic foot 
was on the average 0.09 gr. in excess at the upper station : for the month Aagust the 
excess WHS bo much as 0.34 gr. These results were obtained from obsenra lions made 
at each station at 9 a.m., daily^ with wet and dry bulb thermometers which had been 
ooixected by the same standard. 
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SECTION OP HUMlDiTlf ANB EQUTLrBEnTM:* 

that the eouinoctkl gales commonly prevail at this time of the year ; 
but these gales being dependent upon sudden condensation of vapour 
and down-falls of rain, they are probably very limited as to their 
extent and as to theii' durationj and the mean value is consequently 
not much affected : a c.asual max. value is attained directly after the 
date of the equinox, — viz.j on Sept, 26j but this only reaches 2,47, 
— ^the annual maximum being 2.78 : the value for Oct, 22 is a 
casual max, value also, — ^the force subsiding progi*essively after this 
date unto the middle of November : at the vernal equinox there are 
six days of decreasing values, but with this exception they increase 
from March 5 until April 4, — having the value 2,30 on March 21. 



SECTION XI. 

Kot"— Bec"i5. Section XI, includes 40 days; — ^thc first and last of which 

sua'TDtflL a^6 November 6, and December 15. The characteristic of this 
*l-fZ!!!li^ Section is a very humid state of the atmospherOj instead of copious 
downfalls of rain which gave a marked character to the preceding 
Section. Togj mist, clouds and frequent rain are now the customary 
phenomena. The temperature of the surface of the earth is now 
brought more to an equality with that of the higher atmosphere, 
through the medium of copious rain : and the whole mass of atmos- 
phere is, consequentlyj in a more equable condition. 

The Sun's Declination on the terminal days is, reapectively, 
16*^ S., and 23^^,3 S. The expanse of sea that now becomes subject 
to his vertical rays is very great, and the area of land small ; the 
quantity of vapour supplied to the atmosphere must be very great, 
but the sun's influence will now tend much more to send vapour 
towards the south pole, than towards the north pole : the diminution 
in the supply to the North will occasion a subsidence in the 
atmospheric currents ; and, accordingly, the force of the wind has a 
lower value for this Section than for any other of the twenty-four 
jt.ji/ divisions ; — the value being 0.49 below the annual mean. 

The Atmospheric Temperature declines from 46^.4 on the first 

./J day, to 4l'^,7 on the last day, — a decrement equivalent to 0^J2 per 

diem; the decrement is so much as 0*^<24 for each day, from 
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November 9 to fie 12tiLj and it is remarkable that notwithstaocling 
this rapid decrement, the air feels oppressively warm at this time, 
and IB supposed to rise in temperatnre ; — just the converse of what 
occurs at the latter end of April : after the 12th it proceeds at a 
diminishing rate, and on December 5 a minute reh'ograde movement 
commences, of four days' duration ; but this rotrogmdation in the 
daily values is obliterated by an extra decadal reduction* 

November 11 is Martinmas day, and this festival has afforded a 
name for the first days of November as a recognised season 
possessed of special characteristics. The name given to this season 
is Martinmas Summer : Shakspeare alludes to the halcyon days 
of this Sunnner ;* and those who take an interest in Guy Fauxes 
and Lord Mayors may be able to call to mind the sensible character 
of the season ; — the characteristies may be summed up in the one 
word muggy. The season stands in remarkable conti^ast to the 
black-thom winter of Spring, as \^ill be more fiilly shown further on, 
Neither of these seasons owes its popular name to the atmospheric 
temperature that actually accompanies it : the 21st of April and the 
9th of November are the days on which the peculiaiities of the 
respective seasons attain their maximum intensity: — on April 21 the 
temperatui*o is only 1 .9 below the annual mean value, and the rat© 
of increment is .13 per diem; on November 9 the temperature is 
3*^.7 below tlae annual mean, and the rate of deerement is 0*^.24 
per diem : the difference between the atmospheric and dew-point 
temperatures on April 21 is 8*^.61, the annual maximum being 8^67; 
on November 9 the difference is 4^.3, the annual minimum being 
3*^.6 : the humidity on April 21 is the annual minimum, vh.j TL7 ; 
on November 9 it is 82, G, the annual maximum being 87.6 : the 
force of the wind on April 21 is 2 J 2, the annual maximum being 
2.78 ; on November 9 the force is L51, the annual minimum being 
1.30. Shakspcarc's expression 'Vhalcyon days'^ is quite true to 
nature, as might be expected. The two seasons do appear to 



Sect. XI. 
No»,6— Dec, 15. 

Sun*! Deck 
16^ S.— 23^3 S. 



* Fuc, — '' Afi&igned am I to be the Englisti scourge, 
Tbis night the siege assuredly I*n raise : 
Expeet Samt Hartiii^s Bummcr^ halcjoE dajB| 
Since 1 ha?e entered into theie warB." 
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Nof ^fr^i^' 15 constitute two most important oeras in the year as will be presently 
„ 7~r , shown. 

Sau'f Dee J. 

ir 3,-23°^ s. The Dew-point Temperature declines in conformity with the 

atmospheric tempcratnro, but keeps more to one even rate: the 
#r mean rate is 0^,11. The difference between the two temperatures 

is Yery small in this Section, — the month December being the only 
one of the twenty-four divisions that gives a lower value : the day 
3,5 that gives the lowest value in the year is December 3, — the value 

being 3^.5. 

The Atmospheric Pressure is ,024 in, below the annual mean : 
it is in excess of the values for the two preceding SectionSj and in 
defect as compared with the three suecoeding. During the period 
November 27— December 5 the presaure increases by .109; and 
on December 9 it is .015 above annual mean. On April 21 this 
pressure is .003 above the mean, and on November 9 it is *049 above. 

The Air Pressure is great in this Section: .013 iu. above the 
annual mean. During the period Nov, 27 — Dec. 5 this pressure 
increases by .101, On April 21 this pressure is ,0423 above the 
mean, and on November 9 it is .0655 above. 

The Vapour Pressure is low, but the four succeeding Sections 
have lower values; the value is .037 in. below the annual mean: 
the last day has a value .0404 below that for the fii*st, — giving a rate 
.001 per diem; but during the four days Nov. 9 — ^12 the rate is 
.022j and during the last three days of November and first five of 
December the values are nearly stationary : the sxispension of the 
decrement of vapour pressure during these days may account for 
the retrograde atmospheric temperature at about the same period; 
but the suspension alluded to is liable to misconstruction: the 
decrement in the proportion of vapour in the atmosphere is very little 
checked, but the height of the atmosphere is increased — an accumu- 
lation of atmosphere takes place, and it is in consequence of this that 
so little reduction in the vapour pressure occurs : the accumulation 
of atmosphere is occasioned by a cun'ent from the North meeting that 
from the South, — the N.W. wind prevailing during the period Nov, 
24 — Dec* 6: the small diminution in the proportion of vapour affords 
additional evidence that the S.W. wind continues to prevail within a 
short distance of the site. The substitution of the N.W, for the 
8,W. wind implies that the site of deposition has been transferred to 
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the N, W, ; — ^the current to the cold norttcm regions jfrom the South, 
returning in a 8.E, dii'ection to the English Channel. On April 21 
this pressure is ,0411 below the mean, and on November 9 it is 
*0163 below; making the great ditference <0248 between the two, — 
the whole range for the year being .2197* 

The Humidity has a high value; vk.^ 6.6 above the annual 
mean, — the whole range for this particular being 15.9 : the 12th 
Section alone has a higher value. The max. value for the year is 
87.6 on December 3. April 21 gives the min. value for humidity, 
and on November 9 — as has been already shewn — ^it is high, being 
4 above the mean : this is the particular therefore which exhibit^s tho 
most distinguishing characteristic in the physical condition of tho 
atmosphere for these two dates. 

The Pall of Rain is .021 in. in excess of the annual mean ; and 
is less in this than in the two preceding Sections: the fall for 
November 23 is .152 ; on December 9 it is reduced to ,091. 

The Rainy Days are frequent, — 0.7 in excess of the annual 
mean, — and just on a par with the preceding Section. 

The Cloudy Days are more frequent than in any other of the 
twenty-four divisions except Januaiy : the value is 2.0 in excess of 
the annual mean; and on December 3 the excess is 2.5. The 
condensation of vapour at this period of the year is great, as 
compared with the precipitation. The value for cloudy days on 
AprO 21 is 7.4, and on November 9 it is 10.9. 

The Daily Change in atmospheric pressure is at a high value, — 
.029 in. above the annual mean: the two succeeding Sections are 
alone on a par with this : the values increase daily unto November 
27, when the value is .046 above annual mean : the mean daily rata 
of decremmt in the atmospheric pressure for the Section is .0009, 
but tho pressure is very fluctuating. 

A general summing up of some of the facts and views already 
given in connection with the mutual relationship of temperature 
and moisture may here, perhaps, be advantageously introduced. 
As the month September appixjaches, the regions to the east of the 
English Channel become tho site of tho principal periodipal autumnal 
deposition: the max. intensity of the deposition in these regions, 
or rather its max. preponderance there, occurs on September 3, 
— this date being marked by the max- atmospheric pressure, &c. 



Sect. Xf, 
N«v*6--Dec. 15. 

Sttn'8 DeoU 
ir S.— 25^.3 S. 
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Skct. XI. 
Not. 6^D«g» 15 



Sun'i Deol* 



The site of the preponderating deposition gmdually approaches the 
neighbourhood of the Channel, and is in its greatest force here on 
irs.— 2»"is, October 4,^ — this date being marked by the min. atmospheric 
pressnre. On October 25 the site leaves this neighbourhood, and 
is ti*ansfen*ed to the South, — the deposition at the site of observation 
abating at this time, and the wind shifting. On November 9 a state 
of equilibrium is established in the neighbourhood of the Channel, 
as regards the relative temperature of earth and atmosphere, as 
regards the relative raoistui*e and temperature of the atmosphere, 
and as regards the relative electiieity of the earth and atmosphere, — 
the stagnation and humidity of the atmosphere being at this date 
very marked ;^ — condensation now characterises the season rather than 
deposition."* On November 15 the Temperate Zone is in the state 



* The thermometri&al equator is conaidered to be situated somewhat to the South 
of the afltronomical equator j— it is pronoimted to be m by Humboldt. If we take S"^ 
to be the interval between the two equators; then, the date referred to in the Autumn^ 
m«i Kov. 9, will be 39 days after the date of the sun' a croeaing this southeru equator 
"whilBt progresBing to the South ^ and the 3 9th day after his crossing the same line 
whilst pTogressing to the North will be April 21 ; — this being the day characterised 
by conditions the converse of those belonging to November 9. It is highly probable 
that these two dates are those on which the southcni and northern hemispheres of the 
earth, in turn acquire tho preponderating temperature. This change would probably 
he accompanied with a reversal of its electric and magnetic conditions ; on April 21, 
the northern hemisphere acquiring the preponderating temperature under the rapidly 
increasing inJluence of the sun's rays, would at the same time attain its maximum of 
excess over the atmoapheric temperature ; and the electric tension would, consequently, 
be at it8 maximum m this hemisphere, and at its minimum in the southern hemisphere; 
but the quantity of electricity would not bo great, though exceeding that of the southern 
hemisphere. On November 9, fog and cloud (comparatively good conductors of heat) 
prerailiiig, and acreening the earth from the sun's rays, whilst the previous rain aa 
a medium of communicatiou between the two elements would have brought the earth 
and atmosphere to the same temperature — as woU as to an electric equilibrium ; the 
electriaity, under these circumatancesi would be at a minimum degree of tension j and 
the temperature of Ae earth now subsiding below the mean, the quantity of electricity 
would also come to be in defecti as compared with the opposite hemisphere. At the 
hottest period of the year, the qtiantity of electricity would be great ; the tension 
would not be great, because hoik the elements would be at a high temperature ; but at 
the time that the temperature of the earth is at ib maximum the tension would be 
greater; and the inequality that existed would be such as arose from the high 
temperature of the earth : but upon the condensation of the vapour occurring, electric 
teison would arise, and this would be dissipated either by electric discharges, in the 
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of equilibriumj — ^this date being marked by the great equality in the 
different directiona of the mnd, bo one quarter varying mnch from 
its annual mean, and by the force of the wind being reduced to its 
minimum for the year. The temperature in the Temperate Zone not 
being such now as to precipitate the vapour there, the vapour passes 
on to the North, and the magnetic pole, or the northernmost districts 



Skct. XL 
Nov. 6— Dtc* U. 

Stttt*i DecL 
W S»— 23\« S, 



form of thunder- 8 torma, or througli a copious fall of rain. At the coldest period of the 
year, the quantity of electricity would be at its minimum, and the tension would also 
be weak; departure from the state of equilibrium would depeed upon the low 
temperature of the earth. 

The thermometer kept in the sunshine will afford ossi stance in determining the 
actual dates of these four periods, — the temperature of the atmosphere, four feet from 
the surface, being by no means a sufieient indication of the temperature of the surface 
of the earth itself. This thermometer will probably give a correct indication of the 
date of the max. and min» heating power of the sun, as regards the surface of the 
earth ; and the date of the max. value (86°.8) determined in this way is September 4, 
— ^the date of the most settled fine weather, with the highest as well as very stationary 
mercurial column. The date of the min. value (4 8°. 9) is January 11, six days after 
the preliminary min. atmospheric temperature : the influence of cold atmoephere after 
tkia may probably reduce the tension to a still lower point. The annual mean values 
(68°.5) for this thermometer's daily readings, occur on April 25 and October 21 : it 
may be assumed that heat would accumulate in the earth to its mean value^ at an 
earlier date than April 25, — seeing that the thermometer would be more under the 
control of the cold atmosphere of this season, than the surface of the earth would be : 
the mean value might occur somewhat earlier than April 21 ; and on this day we have 
already supposed the balance to be reversed : the temperature of the atmosphere itselfi 
four feet from the surface, does not attain its mean value until May 6. It must be 
supposed that the thermometer would attain its mean reading during the autumnal 
rains at a oonslderably earlier period than the earth would attain its mean temper- 
ature: as the thermometer concerned attains nts mean on October 21, whilst the 
atmosphere, at four feet, attains its mean on October 20 under a rapid decline of 
temperature, — November 9 aeeins to be somewhat too late a date to assume for the terres- 
tial mean ; this being the day on which the reversal of the balance has been supposed 
again to occur. If April 19 and November 1 were adopted as the mean dates, and a 
line were drawn across the annual circle, so a« to cut the circle at points midway 
between these dates, the circle would then be divided into two equal parts^ — the 
points of intersection being January 26 and July 26 ; and these days are respectively 
S5 days after the shortest day, and 35 days after the longest day ; there would be 195 
days above the mean values, and 168 below the means: it is oiirious^ too, that these 
points of intersection are placed just midway between the dates of the two principal 
max. values, and of the two principal min. values for atmospheric temperature ; and 
they are also placed respectively 12 days anterior to the pole of low atmospherio 
temperature, and 9 days anterior to the pole of high atmospheric temperature; (see p. 16). 
T 
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of America, probably becomes the principal site of deposition about 
the end of November, when the N,W. winds have their greatest 
preponderance,* The conimenemient of the period of northern depo- 
sition is marked by the simultaneous diminution of all the three 
pressures; the atmosphere losing ,149 in the peiiod Nov. 13 — 22, 
the air losing ,139^ and the vapour .0154 : the return eurrent soon 
restores the equilibrium, and even substitutes excess for deficiency. 



SECTION XII. 

i>ec,\*^frljan"2*. Sectiou XII. has very much the same chamcteristics as the 

Sun'T^ecU prccoding Section : it includes 40 days ; — beginning with December 

25 .3 s^^H^s, jg^ terminating mth January 24. 

The Bun's DecHnation on the first day is 23^.3 S., and on the 
last IS*'. 3 S. ; — ^the extreme decMnation, 23^5, being attained early 
in the Section. The area between these latitudes includes a large 
proportion of sea; and 10 degrees further South there exists an 
exclusively sea surface. 

I he Atmospheric Temperature declines during this Section, but 
not continuously: for a few days the daily rate of decrement is 
considerable, notwithstanding the period of the year and the sun's 
./-f position,— being on December 20 so much as 0*^.22 : on January 6 

the temperature begins to rise, ha\^g fallen from 41 .5 on the first 
day of the Section^ to 39 .2 on January 5 : after this date a daily 
increment continues unto the'first day of the succeeding Section, the 
value for the day before being 40 .0; on Januarj' 11 the sun ther- 
mometer attains its rain, reading. This rise in the temperature prior 
to the attainment of min, temperature is not an accidental, but a 
permanent, normal occurrence : it is not less marked when elicited 
from a larger, than when elicited from a smaller, number of years. 



♦ The mngnetic pole probably has the lowest mean annual temperature in the 
northern hemisphere ; but the extensiTe land distriota of northern America are probably 
subject to a lower temperature than ever oceurs withm the arctic circle. Sir 0. Back 
obierved ihe thermometer at — 70", in lat. 63> long. 109 (7 degrees south of the mag- 
netic pole) ; and this h, perhaps^ the lowest atmospheric temperature on record* 




PRELIMINAEY raCEEJCENT AND ULtBIATE DECREMENT OF TEMPERATURE. 71 

On December 6, a slight and transient increment of temperature ^^^Ilv^^*24 

is noticed: at this date the sim m about to desert the whole of — 

Suii*s Decl, 

the arctic regions, and it is therefore very probable that at thiB time 2^-8 s,— i9\ss, 
deposition becomes veiy active there. On January 18,* when the 
jate of the then existing increase of temperatnre is at its maximum^ 
the sun's rays have made a slight advance again into the arctic 
regions, and the temperatm-e is, probably, at about its min. value 
there ; whilst further South — in the Temperate Zone— there may be 
some increase in the production of vapour^ and there would conse- 
quently then be a recurrence of active deposition, though much 
below what it had been ; and, consequent upon this and the very 
low temperature^ a cun-ent of vapour and air from the South ; and 
accordingly, at this date the prevalence of S.W. winds is 2.0 above 
its average,^ — this prevalence having fallen far below its average 
between December 6 and January 18. This may account for the ♦ 

great rate of increment of temperatui'o at the latter part of this 
SectioUj but the altered position of the sun would probably of itself 
be sufficient to occasion increment. But if the ratis of this pre- * 

liminmy mcrement be great, that of the succeeding decrement — 
which brings us to the min* temperature of the year — is still more 
remarkable: tlds period of decrement (Jan. 2G — Fcbruaiy 11) comes 
within the limits of the first Section ; but the decrement tmd 
increment are so closely connected as to their causation, the one 
being as it were a necessary sequence to the other — each depending 
upon the same meteorological principleSj — that it is better to taka 
both into consideration together. The explanation now to be given 
of the period of decrement will afford strong confiimation of the view 
already taken of the period of increment : the two processes may be 
said, to a great extent^ to be one and the same result ; — as the 
opposite movements of the two portions of a cord suspended upon^ 
and traversing, a pulley, are. The two periods are nearly of the 
same duration, the increment occupying 20 daj^s and the decrement 
17 : but the decrement includes somewhat the greater range of 



♦ Ob Jan* 21 tli© Run'a rays again reach the latitude of the mag^netic j>o1p, i,e, 
the latitude of lowest temperature, and therefore this may be about the date of lowest 
temperature, at the spot of lowest temperature : it may be noticed that Back's 
very low temperature,— 70% occurred on Jan, 17» 
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Dec^illJJJ'24 temperature; and consequently whilst the mean rate of the iDcremeiit 
sun^ecJ ^ 0°.05 per diem, that of the decrement is 0*^,08 per diem :* tMs 

2rjis^2^,zs, excess in the process of decrement over that of increment is attribu- 
table to the very low temperature which obtains at this time in the 
arctic regions, which now supercedes the influence of deposition 
there. The increment of temperature- — ^which is at its max. intensity 
on January 18 and 19^^ — having been brought about by the prevailing 
influence of the atmosphere from the 8.W. J so, the decrement of 
temperature is brought about by the return current from the North ; 
the S*W. current is most influential at first, and whilst deposition is 
in prevailing force : the north, and more especially the N*E., current 
is most influential latterly, and whilst low temperature is the 
prevailing agent: the direction of the wind is N.W. dxuing the 
greater part of the period of decrement ; but is N.E. at the close of 
this period* Thus the second and principal min, temperature is 
occasioned, not so much by the position of the sun, as by the 
circumstance of the supply of air coming from regions of low 
temperature : at the one period our atmosphere probably flows from 
tropical latitudes, — at the other from the arctic regions. 

When the site of principal deposition is transferred to the 
arctic regions, the meteorological actions seem to put on a new 
character: the revolving atmospheric currents which seemed 
previously, as a general nde, to eadst between the lower and 
the higher latitudes of the Temperate Zone, now exist between the 
higher latitudes of the Temperate, and the Frigid Zone: the 
English Channel — in this neighbourhood — seems to be somewhere 
about the boundary of each atmospheric eii'cuit ; and, consequently, 
the north tending and south tending branches of the respective circuits, 
each, in turn, and at oomparatively short intervals, gain the pre- 
ponderance, — each occasionally pushing some distance beyond the 
ordinary limit* Under these circumstances great vacillation is 
observed in the hygrometric condition of the atmosphere, and in its 



* Tlio rate of decrement duriog the period December 9 — Jan. 4, already 
noticed, (tlufl being tlie interval between the December increment and tbe January 
increment) is yet more remarkable j but being dependent upon a distinotp though 
doiely connected, cauae, it will be more appropriately diecussed under the head af 
Dew-point 
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pressure, as one or the other current gains the ascendancy; or, as j^^c^illSln 2^ 

they meet together, and each obstruct the progress of the other, sunT^ecJ 
The foUowmg account of how the atmosphere comports itself at this 23^3 s^— ir.3^s. 
time, will be rendered more readily intelligible by arranging some 
of the particulars referred to iq a tabulated form, — See page 75. 

Upon the site of deposition being transferred to the high 
latitudes on November 15, the atmospheric current is decidedly 
from the S.W. ; but the return current from the N,W. soon after 
manifests itself. B^*^*^^^ November 15 and November 23 the S.W. 
wind preponderates 1 the vapour loses ~ of its pressui^ej but the air 
loses only ^; on the 15th, the proportion of vapour in the atmos- 
phere is 1 in 120; and on the 23rd it is 1 in 125. Between 
November 24 and Dec. 6 the N.W- wind preponderates, but the N* 
and S. currents nearly balance one another; the vapour pressure 
now loses only ,004, and the air gains ,131 : the N. and S, currents 
meet^ and the atmosphere accumulates instead of flowing onward: 
.the impediment is such that at the termination of the period the 
vapour pressure ceases to decline, and the temperature rises : the 
vapour loses only ^ of its pressure, (less than 2 per cent.) but its 
proportion to the atmosphere having been 1 in 126 on the 24th, is 
1 in 129 on the 6th (nearly 3 per cent, difference). Q^ December 
9 the wind is again blowing from the S.W., and it appears that it 
proceeds onwards without much ohstniction ; for the force of wind 
between Dec. 9 and Dec, 15 is above the mean : the vapour, conse- 
quently, loses -^g of its pressure, and the air -^ ; and the temperatiu'e 
falls again, notwithstanding the change in the wind from N. to 8. : 
the proportion of vapom* to atmosphere sinbs from 1 in 129 to 1 in 
132. Between December 18 and January 3, the N,W. wind pre- 
ponderates, and the current has considerable velocity : the vapour 
loses ^ of its pressure, though the air gains, — ha\ing conmienced 
doing so with the change of wind : this great consumption of vapour 
and diminished pressui*e, together with the N. direction of the wind, 
is attended with a rapid decline of temperature, — this being reduced 
to the preliminary^ minimum : the proportion of vapour in the atmos- 
phere changes from 1 in 135, to 1 in 145. B*^tween January 5 and 
January 25 the S.W, wind again preponderates, and during the 
period acquires a very high value, as docs also at the same time the 
force of wind : this is attended with stationary vapour pressure, and 
u 




SicT. xri. g yeiT^ small increase of air preasure : it would appear from this tliat 

Dec* 16 — JaJi, 24* "^ ^ _ ^^ 

— - the 8.W. wind meets an opposing cuirentj but at a considerable 

28',s s^ir^ s. distance from the site ; and it would also appear that there must be 
diminished consumption of rapour or an increased supply,—- 
probably there is both : the result is an increment of temperature ; 
and this attains its greatest rate on January 18, just when the S,W. 
tendency is greatest and the force of wind is increasing, and, moreoTer, 
at the same time that the vapour pressure acquii*es an increased value : 
on the 5th Jan. the proportion of vapour is 1 in 145, and on the 25th 
it is 1 in 145 ; but on the 19th it is 1 in 144 : the five first days of 
this period differ from the remainder of it, the vapour losing ^ of its 
pressure, and the air losing ^^ of its pressure* It would appear that 
on January 5 the arctic deposition is still sufficiently active to 
exercise control over the different ingredients of the atmosphere at 
the site of observation ; but it subsides, and in a few days it is only 
sufficient to balance the supply, and subsequently doe^ not suffice 
even for this, the vapour pressure being -0014 greater on the 18tli 
than on the 10th - after the I8th the arctic cold becomes the efficient 
agent, rather than the deposition; and the rise of temperature 
reaches its maximum on the 25th* Between J^iuary 28 and 
February 11 j the N.E. wind constantly increases in influence; on 
Peb* 1 it is above its mean value, and on the 9th obtains the 
preponderance, instead of the N.W* or 8,W, : during the period, the 
vapour loses ^ of its pressure, whilst the air gaius ^ : on the 28th 
Jan* the vapour is 1 in 146 of the atmosphere; on the 11th Feb, it 
is 1 in 155 : the gain in the air pressure is accounted for by the 
opposition cuirent, — ^the S-W» setting in agaia on the 13th* The 
period is marked by a rapid decrement of temperature terminating in 
the miUi value for the year on the 11th. After this, dry cold N.E. 
and 8.W. winds itleceed each other, instead of the N.W, and 9.W. 
There is an evident reason why the arctic wet season should be 
attended with a N.W. wind: — the site of the magnetic polo is 
to be regarded as having the lowest mean annual temperature, and 
the northern latitudes of America as exhibiting the lowest minimum 
that any part of the world is subject to; it is in these regions, 
therefore, that the greatest deposition is to be looked for, at the 
coldest period of the year, and beyond the range of the intertropical 
system ; and then the wind would reach the site of observation firom 
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the N.W,* The rettim current is probably directed to the Atlantic j^J^i^^^^^ 
and the English Channelj and the counter-balancing current is, sub'Td ci 



TniniTm iTn when the movement is reduced to 0, and then increases to the 
end of January ; the mean diflference for the Section is O'^.S greater 
than for the preceding Section. 

The most remarkable fact in reference to the dew-point, in this 
Section, is the very rapid decrement that occurs in its daily values 



^ A line carried W.N.'W. from Newport crosses Baria Stmit and the north coast 
of America. 



1 
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^ Sect. xii. dimncj the third and fourth weeks of December : if we take the 

Dec* 16— Jm. 24. ^ ^ ^ 

— ^ fifteen days Dec, 14 — 28, the mean decrement for these is .170, 

Soti'f Decl. J 7 .0 

2s°^s^i9^^s. and the correspondiBg value for atmospheric temperature is ,166; 
^^ and the value for dew-point on each of the four days, 18 — 21, is 

,/ji 0*^.22. The fall of rain at the site of observation is great at this 

time, but nevertheless the decrement in the dew-point m not attri- 
butable to thisj which is proved by the circumstance that the 
decrement in the dew-point is proportionately by far the most 
prominent of the changes ; this is the leading feature, and it must 
be this which leads to the decrement of temperaturej and the latter 
in its turn, possibly, causes deposition: the loss of vapour here 
indicated in the atmosphere must be occasioned by deposition at a 
distaneej and the arctic regions are the most probable locality : the 
* period under discussion includes just that which may be considered 

to belong to the winter solstice, the sxm's declination for the 14th 
being 23^,22, and that for the 28th 23^31 ; the 21st being just 
midway between the other two dates, the value for which day is 
23^,45, This position of the sun would tend directly to occasion a 
low temperature in the whole of the northern hemisphere ; but the 
regions within the arctic circle arc pccidiarly circumstanced ; not 
only is the land here absolutely deprived of the sun's rays, but so, 
alsoj is the atmosphere over a large part of the region, and for a 
considerable height above the surface of the earth. Under these 
circumstances it might be expected that some marked peculiarities 
would be observable in the movements of the atmosphere, as well as 
in the relative quantities of its different constituents at this time : 
accordingly, we find that the force of the current is strong, and 
especially that proceeding from the North and the West : the N. W. 
overpowers the S.W. on the 19th, and the force progressively 
increases from the 16th to the 26th, beginning with 2.25, and 
increasing to 2.36 ; on the 21st, the vapour loses ^ of its pressure 
subsequently to the 16th, whilst the air gains ,-|^ in the same 
interval; and the vapour constitutes 1 part in 139 of the atmos- 
phere, instead of 1 in 133 on the 16th.* 

The Atmospheric Pressure in this Section has the same mean value 
as that for the year, and is .026 in. iu excess of the preceding Section. 
The Air Pressure is .069 in. above the annual mean, and ,056 
above the value for the preceding Section. 



s.tj 
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The Vapour Pr«sflure is ,068 in. below the annual meanj and Bif*i6Wii24. 
.031 below the value for the preceding Section, sun^e i 

The Humidity is 87,2, which is 8.6 above the annual mean, and 28=^^ s.-iris. 
above the value for any other Section, but the same as that for the 
month January. 

The Fall of Rain haa a value .012 in. above the annual mean, -^ 

and below that for either of the three preceding Sections, 

The Rainy Daja have a frequency equal to -^ : this is a higher 
value than is shown by any other Section ; but that for January, 
and that for October a little exceeds it. 

The Cloudy Days have a frequency equal to ^ ; tMs is nearly 
the same as in the preceding Section, and exceeds the value for each 
of the other Sections, The most frequently cloudy day in the year u,5 

is January 19, — already noted for the rapid increase of temperature 
then occurring — and this gives strong confirmation to the position, 
that the increment of temperature at this time depends upon 
accumulation of vapour : the value for Jan. 19 is 11.5, The sun 
thermometer, as has ahready been noticed, attains its min, reading 
for the year on January 11. 

The Daily Change of atmospheric pressure has a higher value 
for this Section than for any other, and that for January exceeds the 
value for any other month : the value for the Section is .203 in. j 



PNEUMATICS AND HYDRAULICS 



AS BSLATING TO 



METEOROLOGY. 




80 PEMOB OF AEHAHOH — ^PERlOD OF EVAPOEATION* 




MOVEMENTS OF THE ATMOSPHEEIC FLUIDS. 

The year's meteorological circle may haTe a four-fold diYision given to it, 
founded on the hygrometrio condition of the atmosphere : and it may be said that 
the variationa in the amount of vapour in the atmosphere are of no less importance 
as regards life, health, or science^ than the variations in atmospheric temperature 
are ; and, perhapSj the vapour regulates and distrihutes heat in no less degree than 
heat does the vapour. The first of these four divisions is the period of Aemtion ; 
the secondj that of Evapomtion ; the thirdj that of Vaporisation ; the fourth, that 
of Precipitation, or deposition. It will be found to be an arrangement more 
applicable to the circumstances, and in all respects as useful, if iadividual Sections, 
or Months (as the occasion may require) are selected as constituting or indicating 
the position, in the annual circle^ of these seasons, as if a longer period — such as 
91 days — ^were selected; the different periods cannot, advantageously, be arranged 
80 as to succeed one another co-terminously, if the whole of the 365 days be 
included in the foiur categories. 

The first Period, or that of Aeration, is that which gives the highest value for 
air-pressure; it includes the second Section (Feb. 24 — March 22), which has a 
mean value for air-pressure of 29.826 in. March 8 gives the max. value for the 
year: and tMs value is 29.9258. The proportion of vapoi|r ia the atmosphere is 
1 part in 147 for the period; and 1 in 151 for March 8. On March 8 the sun 
thermometer shows a rise of 31 per cent,, though the mean daily atmospheric 
tempcratm-e has increased only 10 per cent. The precise point of the compass for 
the prevailing wind on the cidminating day of this Period is N.E. 

The Period of Evaporation is the fourth Section (April 19 — May 18), — this 
being the season of the year when the humidity of the atmosphere being at a mio* 
value, evaporation has its max. activity. The mean value for the himiidity of this 
Section is 73,4. April 21 gives the min, value for the year: and the value for this 
day is 71.7. The proportion of vapour in the atmosphere is 1 in 116 for the 
Period, and 1 in 127 for April 21, The vapour pressure on these occasions is, 
respectively, .2587 and .2364,^ — the annual mean being ,2775: the characteristic 
feature is, therefore, to be attributed to the relatwehj high temperature. On April 
21 the Bun thermometer shows a rise of 48 per cent. : whilst the increase in the 
mean daily atmospheric temperature is 39 per cent. The prevaiLing wind for 
April 21 is N,E, by N. 
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The Period of Vaporisation is the seventh Section^ (July 21 — Aug, 19) — 
ue,y that which shows the largest amount of vapour in the atmosphere. The 
mean pressure of vapoiir for this Section is .410 in. : the weight of vapour in the 
cubic foot is 4.58 gr. August 3 gives the max, value for the year; the A^alue for 
vapom' pressure on this day is .4135 in. : and the weight of vapour is 4.59 gr. in 
the cuhic foot: the air pressure on this day has the low value 29.534. The 
proportion of vapour in the atmosphere is 1 in 73.2 for the period, and 1 in 72.4 
for August 3. On Aug. 3 the sun thermometer shows a rise of only 94 per cent. 
The prevailing wind for Aug. 3 is S. W. by W. 

The Period of Precipitation is October, — this month being attended with the 
most abimdant daily tall of rain. The mean daily fall is .163 in. October 3 gives 
the max. value for the year: the value for this day is .197 ; and October 4 is the 
most frequently rainy day in the year: the min, fall occurs on March 10, The 
proportion of vapour in the atmosphere for the period is 1 in 98, that for October 3, 
1 in 88. On Oct. 3 the sun thermometer shows a fall of 37 per cent., whilst the 
decrement in the mean daily atmospheric temperature is 33 per cent. The 
characteristic feature is hero to be attiibuted to the simultaneous high vapoui* 
pressure, and rapid decline of temperature. The prevailing \iind for Oct. 3 is 
W.byS. 



ELASTIC FOECE OF ATMOSPHEEIC FLUIDS. 

The atmosphere has always a tendency to find its own levelj and, consequently, 
the more vapour the peculiarities of time and place may contribute to the atmos- 
phere, the less air is there likely to be at that time and in that place ; — the air not 
varying in its quantity, but shifting from one spot to another ; so that the more there 
is in one locality, just so much less must there be in another : the whole quantity 
of vapour in the entire body of atmosphere is probably always the same, also, but 
it is known to be continually undergoing rapid loss and reproduction locally. The 
atmospheric pressure may be augmented either by an increase of air or by an 
increase of vapour : if an increase of vapour occur, in consequence of high temper- 
ature at the site of the increase, the condition is antagonistic to deposition 'y — the 
increment being combined with high temperature at the site, and deposition being 
precluded by the high temperature, the mercury of the barometer will rise : but if 
the increment be the result of high temperature in another locality, whilst it 
remains, or becomes, low at the site, deposition is Kkely to ensue ; and if the 
deposition should commence on one — say the north — side of the site, whilst the 
W 
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vapour is suppKed fi*om the opposite^ — or south — side ; then, the mercurial coluirm 
will siuk, the site will very probably afterwards be involved in the condensing 
action, and subsequently the influx of vapour may cause the column to rise again 
— deposition being arrested. 

The different ingredients of the atmosphere are not to be regarded as being 
combined into one substance ; but as being intermingled with one another ; — each 
acting independently of the others : and thus the air and the vapour each act in 
obedience to laws peculiar to itself. It is very common to speak of the air as being 
saturated with vapour, or moisture ; or as being so many degrees removed from 
saturation : the expression saturation thus applied is a convenient one, but it 
involves a meteorological absuj'dity ; and it should be clearly understood what the 
atmospheric condition is which is referred to. The term implies what is not the 
fact ; 2'/^., that saturation depends upon the relative quantities of air and vapour, 
and that if more air were added to a saturated mixture it would then be no longer 
in a state of saturation : but the condition called saturation does not depend upon 
the proportion of air, and does not apply to the air at all: it is a condition 
belonging exclusively to the vapour; but, it is an absurdity to represent the 
vapour as saturated with itself If any quantity of atmosphere, in the m eaUed 
state of saturationj were enclosed in a given space, and any quantity of drj^ air (suppos- 
ing it not higher in temperature) were then adtled to the mixture; this would not in 
any degree counteract the state of saturation, it would act rather in the conti'ary 
way, in consequence of the additional pressure: but if any quantity of vapour 
were added, just so much vapour as was added would immediately (leaving out of 
consideration the small encroachment upon space that the newly formed water 
would occasion) be condensed into the form of ^water. When the air is said 
to be saturated, the fact alluded to is, that the vapour, as a separate and independent 
body, is subjected to such a high degree of pressure and such a low degree of 
temperature, that any increase in the pressure, or diminution of the temperature, 
would cause a part of the vapour to be condensed into water ; and the pressure upon 
which this depends, is that which it sustains from itself^ — depending exclusively 
upon its own amount. But though the pressure is its own, this is not the case with 
the temperatui'c : any adniixtin*e of air with the vapour does not affect the vapour 
pressm*e ; but the tempemture of the superadded air wiU be imparted to the vapour, 
and bring it either nearer to, or further from, the point of saturation (ie. the point 
beyond wliich it is incapable of sustaining itself in a state of vapour) according as 
the temperature imparted is lower or higher than its own : the temperature belonifs 
neither to the air nor to the vapour, but may be transfen-ed from one to the other. 

Upon comparing the twelve Sections with one another, it is Ibund to be the 
feet, that those which show an excess of vapour pressure as compared with the 
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annnal mcaiL show also a dofeot of air Dressura. and vice veirfia: tMs m the aasia 



Means +mBl | +.0450 

IfcU, — The values xued for these calcnilatioQB were not reduced by the decadal mcaniDg. 
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vapour is s uppUcd from the opposit&-Hjr south— side: then. tl,« niAT«„H«l nnlnniTi 



Page 83. 



TA13LE 1. 




Yflpoiir 


Air 




Pressuro. 


Pressure. 


Seddon 1 


,1971 in. 


29.7797in. 


2 


.2023 


29.8204 




3 


.2258 


29.6901 




4 


.2575 


29.6878 




M 5 


.3291 


29.6558 




M 6 


.3898 


29.6036 




. 7 


.4112 


29.5573 




.. 8 


.3730 


29.7124 




' ® 1 


.3530 


29.5756 




, 10 


.2929 


29.6259 




. 11 


.2406 


29.7102 




, 12 ' 


.2095 


29.7626 


MeaDs of above 


,2906 


29.6818 



TABLE 2. 




Vapour Preas. 


Air Pressure 






above or below 


above or below 


Pre|H>iidera- 




(+ or -) 


(+or-) 


ting Values. 




the Mean. 


tke Mean. 




Section 1 


—.0935 in. 


+.0979 in. 


+.0044 




2 


-.0883 


+.1386 


+ .0503 




3 


-.0648 


+ .0083 


—.0565 




, 4 


—.0331 


+.0060 


—.0271 




, 5 


+ .0385 


-.0260 


+ .0125 




* <> 


+ .0992 


-.0782 


+.0210 




, 7 


+.1206 


-.1245 


«.0039 




. 8 


+.0674 


+ .0306 


+.1180 




. 9 


+.0624 1 


-.1062 


—,0438 




, 10 


+ .0023 ' 


-.0559 


—.0536 




11 


--.0500 


+.0284 


—.0216 




12 


-.0811 


+.0808 


—.0003 



TABLE 3. 




Preponderating 

Values. 




Preponderatiiig ^^^ 
Values. 


(3 

Mean Sections { 4 

(5 


—.0565 
-.0271 
+ .0125 


9 
10 
11 


—.0438 
-.0536 
—.0216 


-.032 


Means —.0237 


-.0397 1 


(12 

Extreme Sects. | 1 
I 2 


-.0003 
+ .0044 
+.0503 


6 

7 
8 


+.0210 

—.0039 
+ J180 


+ .032 


Means +.0181 


+.0450 I 



lioiuier lo iiic air nor to the \^anour hn* »_ * * 

TT^„ . • 1 ^ o "* ^^y ^^ transferred from one to the other. 

yw an excess of vapour pressure aa compared with the 



VICAEIOUS LAW OF AIE AJTO VAPOim PEESSUBES. 



83 



aimnal mean, show also a defect of air pressure, and vice versS ; this is the case 

with one exception only ; — the Section succeeding the one of highest temperature, 
i.e. J Section VIII,, deviates from the rule : the vapour is in this Section .087 in., and 
the air .031 in., in excess : the quantity of vapour is great, and the supply is great; 
but the surface of the earth itself, at this time, attains its max. temperature and 
the result of this appears to be, an upward current and an accumulation of 
atmosphere ; the site of obsen ation being apparently, at this time, at one extremity 
(the tropical extremity as it were) of a commencing vertical atmospheric circuit 

The subject now to be considered will be much elucidated, and better under* 
stood by means of the following Tables, as they give both a comprehensive view and 
a condensed arrangement of the facts impUeated. 



TABLE L 




Vapour 


Air 




PresBure. 


Pressure. 


Section 1 


-1971 m. 


297797m. 


2 


.2023 


29.8204 




8 


*2258 


29.6901 




4 


.2575 


29.6878 




6 


.3291 


29.6558 




» 6 


.3898 


29.6036 




7 


.4112 


29,5573 




f 8 


.3730 


29.7124 




, 9 


.3530 


29.5756 




, 10 


.2929 


29.6259 




11 


.2406 


29.7102 




12 


,2095 


29.7626 


Means of abov^e 


.2906 


29.6818 



TABLE 2. 1 




Vapour Preee, 


Air Pressure 






above or below 


above or below 


Prepondera- 




(+ or -) 


(+or-.) 


ting Values. 




the Mean, 


tbe Mean. 




Section 1 


—.0935111. 


+.0979 in. 


+.0044 




2 


—.0883 i 


+.1386 


+ .0503 




3 


-.0648 ; 


+.0083 


-.056S , 




4 


-.0331 


+ .0060 


-.0271 




, 5 


+.0385 


-.0260 


+.0125 




, 6 


+ .0992 


-.0782 


+.0210 




, 7 


+ .1206 


-.1245 


—.0039 




, B 


+ .0874 


+ .0306 


+.1180 1 




» 9 


+ .0624 


—.1062 


-.0438 




, 10 


+ .0023 


—.0559 


— .0536 




11 


«.0500 


+ 0284 


-.0216 




12 


-.0811 


+ .0808 


-.0003 



TABLE 3. 




Preponderating 
Values. 




Preponderating 
Values. 


Means. 


Mean Sections I 4 
(5 


—.0565 
-.0271 
+.0125 


9 

10 
11 


—.0438 
—.0536 
—.0216 


-.032 


Means —0237 


-.0397 1 


Extreme Sects. J 1 
( 2 


—.0003 
+ .0044 
+.0503 


6 
7 
8 


+ .0210 

-.0039 
+ 4180 


+ .032 


Means +.0181 


+.0450 1 



J^i^U, — ^The Talues used for tbese caleulationi weire not reduced by tbe decadal meaning. 
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Table I, gives the mean vapour pressurej and the mean air pressnre, for each 
Sectioiij and the total mean for each of these particulars. Table 2 shows that the 
vapour pressure is in excess of its mean value in each of the six Sections V., VI,^ 
VII, J VIII., IX,, X. of high temperaturej and in defect in each of the other six; 
and that the air pressure is in defect of its mean in the same six Sections of high 
temperature— with the exception of Section Vlll.y and in excess in each of the 
other six* The third column in Table 2 Lndieates which of the quantities— i.f., 
whether the plus or the minus quantities — on the same line in the other two 
columns have the preponderance. If the values, as represented in this third column, 
be arranged in four groups of three Sections each ; — viz.^ two groups containing the 
values belonging to the Sections of mean temperature; and two containing the 
values belonging to the Sections of extreme temperatureSj as is done in Table 3 ; 
it will then be apparent, that e^ich of the two former groups exhibits a preponderance 
in the minus quantities : and each of the two latter a preponderance in the plus 
quantities : and if the grouping be further condensedj so as to exhibit one category 
of mean Sections, and one of extreme Sections, the resulting value for the former 
category is —.032, and that for the latter category -i-,032. Table 3 aflfords, 
simply, a direct indication of the variation of atmospheric pressure in the specified 
periods of high, low, and medium temperature. Both the annual and the diurnal 
vaiiations in the atmospheric pressure accompimy increment and decrement of 
temperature ; but they do so in reversed senses apparently ; for the high pressure 
for the day is observed to occur at about the hours of mean temperature, and 
the low pressures at the extremes of temperature : this is, perhaps, a deception 
arising, merely, from the imperfection of our instnmients ; for a water barometer is 
found to indicate the changes several hours in advance of the mercurial barometer ; 
and even the aneroid bm'ometer acts with a similar deviation from the mercurial. 
It was thought worth while to ascertain whether the Greenwich observations would 
give the same results as to the particulars exhibited by these Tables, as the Newport 
observations do : in making this comparison, it became necessary to use the monthly 
grouping instead of the Sectional, and this is sufficiently satisfactory for the purpose 
of a comparison between the two localities, though this arrangement cannot give 
such marked results in either case. The residts, as belonging to the duplex 
grouping may be represented as below. 

Greenwich, Newport, 

Winter and Summer + ,0077 -f ,0144 

Spring and Autumn -.0097 -.0131 

The months Decemberj January, and February are those in which the two 
localities ^diibit very differ^it actions^ a^d give rise to the discrepancy here 
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apparent : December shows a defect of vapour at Greenwich, great an compared 
with that at Neif^^ort ; and an excess of aii' as compai-ed with Newportj^the defects 
differing by .008, the excesses by .025 : January shews a defect of vapour at 
Greenwich far beyond that at Newport, — the difference being .020 : February shows 
an excess of air at Newport .017 beyond that at Greenwich^ but in March this 
excess is rather the greater at Greenwich, although March 8 gives at Newport 
the annual maximmn; — this making it appear that increment of air is at 
this time progressing from South to North. Under the monthly gi'ouping 
there is no exception to the general nde corresponding to that shewn by 
Section VIIL 

The same sixteen years of observation were used for both sides of this compaiison 
of Newport and Greenwich. 

The facts here brought under view are of some interest, and the laws connected 
with them are deser^ong of investigation. The periodical liigh and low readings of 
the barometer must certainly bo accompanied with corresponding, and with 
opposite, conditions in other regions of the earth: the alternate high and low 
readings must occur under the like ch'curastances in each hemLsphero, and^ con- 
sequently, there must be simidtaneous excess, and simultaneous defect, in the two : 
but, at the same time, the excesses that obtain in one region must necessarily bo 
accompanied with equivalent defects elsewhere, and vice versa. The great ehtmges 
observed in the Temperate Zone cannot be balanced in the Tonid Z^me, fur it is 
well known that the alternations in question do not in fact occur there : neither can 
it be in the Frigid Zonosj because the area of these is too contracted for them to be 
capable of counterbalancing such excesses as occur at the site of observation : the 
Temperate Zones probably each comprise separate and vicarious zones of excess and 
defect, — the precise boundary perhaps a little exceeding the limits of these Zones 
in each hemisphere, and thus encroaching on the Torrid Zone. But although the 
zones of vicmious atmospheric pressure are thus located, a very different arrangement 
obtains as regards the distribution of the separate atmospheric c^jnstituents : in this 
point of view the two hemispheres constitute the regions of vicarious conditions,^ 
excess in the North accompanying defect in the South, and \ice versa : the one 
constituent of the atmosphere accumulates towards tlie North Pole, whilst the other 
constituent accumulates towards the South Pole, and each to such a degree as to 
produce excess in the compound element ; and this is at the expense of intermediate 
zones, where defect in the compound element must obtain. Either the two collateral 
zones, in each hemisphere, must differ greatly in the range of latitude they respec- 
tively embrace, or else the bi^ometer must indicate a much gi'cater excess in the one 

X 
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than it does defect in the other ; the inequality must be sufficient to compensate 
for the great difference that exists as to the range in longitude. The zones of 
excess become so, as a result of the great alternations of temperature they are 
subjected to. 

In the northern hemispherej when the sun has high north declinatiouj a great 
accumulation of vapour ensues in the northern zone of exeessj — this accumulation 
being far more than equivalent te tbe atmospheric excess ; the zone of excess is 
not itself the principal source of the vapour which occasions the excess : the zone of 
defect is the principal source : the great augmentation of temperature in tbe ktitudee 
included in the zone of excess, as compared with that in the more southern latitudes, 
and the high temperature in the former, — as compared with the yet higher latitudes, 
— cause the zone to receive, and to retaiiij the vapoiu: produced in the South. The 
same principles which cause great atmospheric pressure during the hot season, 
(i.e., Sections VI, , VII,, and VIII.) in the northern zone of excess^ will infallibly 
cause a similar excess in the corresponding parallels of the southern hemisphere, 
during the corresponding season there. The mean value for the vapour pressure 
for the days comprised in the season is 92 per cent, above the annual muL value 
towards the maximum : that is to say, it is 92 per cent, of its own range, above zero : 
that for air pressure is 30 per cent, above zero. The great aecumulation of vapour is 
partially compensated for by the efflux of air which occurs in consequence of the 
constant tendency of the atmosphere to preserve its own level ; but the secondary, 
compensating action is far more sluggish than the primary originating one. The 
annual alternations of temperature increase with the latitude in both hemispheres ; 
but the rate of increase is peculiarly great in the north Temperate Zone, in 
consequence of the progressive increase of land area from South to North, at least 
as far as to the English Channel : in the southern hemisphere, on the conti'ary, the 
land area progressively diminishes towards the Pole : both the excess and defect of 
vapour that occurs periodically in the latitude of the English Channel, is, therefore, 
probably, greater than obtains elsewhere ; but the defect in localities in the neigh- 
bourhood of the sea wiU not be so marked as in inland districts. And it may be 
observed, that the influence vapour is capable of exercising upon the amount of the 
atmospheric pressure, and consequently upon the atmospheric movements, is greater 
th^i seems generally to be supposed : the highest value for atmospheric pressure 
for any one day in the year is 30.143 in., and the lowest value is 29.821, giving 
the range ,322 ; the corresponding range for vapour pressure is 0,22 in, (.2197), — 
showing the ordinary annual variation in vapour pressiu-e to be equal to two-thirds 
of the variation in atmospheric pressure: if the comparison be made with the 
Sections which give the highest and the lowest %^ues, the range of vapour pressure is 
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tiien found to exceed that of atmospheric pressure, — ^the respective values heiiig 
.211 and .1745 .♦ 

During the cold season (Sections XII.j I., II.) also, a high reading of the 
barometer is observed in the zones of excess — the excess, although of an opposite 
character now, being the result of the same principles of action as before As ihe 
temperature declines progressively from the heat of summer, so, deposition ensues : a 
vacuity is thus produced in the atmosphere, and this vacuity has to be made good — 
the balance must be restored. Some estimate of the loss thus sustained may be formed 
from the following facts ; vib^^ — the atmospheric pressure subsides from its max- 
value for the year on September 3, to its min, value on October 4, at the site of 
observation ; — this being a locality, too, where the vapour would be maintained at a 
high value long after deposition was progressing with great activity in neighbouring 
inland localities: at the site of obsecration the vapoui* lo^s during the month 
October^ \ of the pressure it exercised on the last day of September ; and the loss 
is equivalent to full -- of the annual range of atmospheric pressure : during the 
thirteen days, Oct. 5 — 17, the loss sustained is more than i . The incAatable 
deposition that occurs in the faU of the year occasions a great disturbance in the 
equilibrium of the atmosphere, which flows in^ — ^more especially from the southern 
latitudes — to correct the deficit : at the locality whence the atmosphere flows, the 
quantity of vapour being regulated by the temperature, aD the vapour that is 
drai^Ti away to the site of deposition is immediately made good by vaporisation^ or else 
by suspended deposition ; and on the other hand, all the vapour that is received at 
the site of deposition is immediately lost by deposition : but the air is not subject 
to such loss and reproduction ; all that leaves one locaUty remains in some other ; 
— renmhiSf so long as it is required for the maintenance of atmospheric equHibriuni 
at the spot where it is. As the season advances, the northern hemisphere comes 
to be the region of deposition, as compared with the other hemisphere, instead of 
one zone being so as compared with another in the same hemisphere, as had been 
the case earlier in the season ; and, simultaneously, the southern hemisphere comei 
to he the region of vaporisation, as compared with the northern ; and by the time 

♦ A rapid precipitettion of vapoiir, witlim a limited distaBce of the observer, may give rise to an 
efflux of vapotir, aod decrement of atmospheric preaaura : and, if ther« ehould be a large aroa of rafficientlj 
warm water within a pven distance, the FUpply of vapour and ita consequent inEui at tlio ait« of 
observation may suffice to more than make good the loss of mpouTt although the ioEux of air and vapour 
together be insufficient to counterbalance the efflux of atmosphre; and there would then result the 
deceptive appearance of the decrement of atmoapheric pressure being contingent on the increment of 
vapour : bat if the existing conditions should favour a greater influx of vapour than the actual efflax of 
atmosphere, an opposite result will thea be observable,— atmospheric presauro will augment* 
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Tmnimmn temperature occiu-s at tlie sitej the air is strongly urgcdj on both sides, to 
flow fi'om the southern zone of excess to the northern zone of excess ; the foi*mer 
pushing it by its load of vapour to the North, the latter drawing it in the same 
direction by virtue of its loss of vapour weight. The air has a great range of 
latitude to travel over : it first passes from contracted latitudes to more extended 
ones ; and between the tropics it is diffused over so wide a space as to make but 
little difference to the atmospheric pressure there : it then passes on to more 
contracted latitudes again, and the height of the wave, as it progresses, increases 
with the latitude ; and when the crest of the wave reaches the latitude of the site 
it has attained great elevation : the air has a great distance to travel over, but it is 
not J like vapour^ subject to having its progress arrested by its destruction at a given 
latitude \ — being once put in motion, it continues to move by virtue of its own 
inertia, and reaches tlje zone of excess at a date subsequent to that of minimum 
temperatiti'o ; but there is another reason for the late amval of the wave \ — the 
date of min. temperatiu'c and of min. vapour pressui^e will not occur at the Pole till 
long after its occurrence in the temperate zone ; it probably does not occiur at the 
Pole until after the sun has crossed the Line ; and this helps to keep the wave in 
motion till a late date, and its crest does not reach the site until the vapour 
pressure has gained 2,6 per cent., and the date of the occurrence is March 8. 

The vapour, at the one season of excess, and the air, at the other season of 
excess, are respectively above their mean values by the amounts, ,1175 and ,0909 
(computing the values by the whole number of days) : on the day March 8, the 
excess of air pressure is far more than that of the vapour excels on August 2 ; — 
the respective excesses above the respective means being .233 in. and ,136 in. : the 
air excess is equivalent to 72 per cent, of the whole range for atmospheric pressure ; 
the vapour excess is equivalent to 42 per cent. The air wave, upon arriving at the 
site, does not rest there, but progresses northerly — or at all events passes on beyond 
the site ; and, what is remarkable^ it leaves a deeper trough in its rear than that 
which preceded it: — taking the compound element, 95 (in 100) represents its 
position on the diagram on March 8 : ten days subsequent to the 8th it is 41 ; 
whilst ten days prior to the 8th it is 50 : sixteen days subsequent to the 8th it is 
25 ; whilst sixteen days prior to the 8th it is 53 : a marked minimum of 21 occurs 
on April 6, or twenty -nine days subsequent to the 8th ; whilst a marked minimum 
of 25 occurs on January 11, or fifty-six days prior to the 8th : now this affords 
strong evidence that there is a great atmospheric deficiency — a great demand upon 
the supply— /wr/A^ on, subsequently to the 8th March; and that the vapour 
deficiency becomes greater, further on^ than it had been at any time at the site ; the 
mere vis inertia of the wave might cause it to overshoot the point of greatest defect, 
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but the subsequent deficiency resulting from this cause would not exceed the first : 
the trough that thus manifests itself in the rear of the wave also aflFords evidence in 
favor of ^the assumed defect in the more southern latitudes as a counterpoise to the 
known excess in the more northern latitudes. 

The great demand made upon the air constituent at the two Poles during their 
respective cold seasons must, apparently, occasion a deficiency in the latitudes 
bordering on each of the tropics, and these regions, therefore, aie subject to 
atmospheric deficiency twice in the year^ although the vapour pressure undergoes 
little variation there. 

The two periods of the year characterised by defective atmospheric prcssui'c are 
periods in which those changes are in active progress which result in the exti*emc 
conditions which have just been discussed, and which may be regarded as periods of 
repose intervening between periods of opposed action. The primary and principal 
agent in effecting these changes is the atmospheric vapoxo', and the changes are 
effected through the alternate production and destruction of the vapour, — the 
alteniationj that is to say, of vapoiisation and deposition, which occur vicariously in 
tile two hemispheres according as the sun's position occasions an augmenting or a 
diminishing temperature. The accumulation of air at any spot always tends, 
mechanicallvj to its own arrest ; but the condensation of vapour does not put a stop 
to its condensation, and deposition thus continues so long as the temperature 
continues to decline : the spot or the latitude which exceeds others in the amoimt of 
deposition there, will be that to wliich the ait* will flow ; but wliilst the deposition 
is rapid, the movement of the air is slow, and consequently when the vapour has 
been reduced to its mean annual value in the fall of the yeai^, the air constituent 
will still be in defect,— it will continue to manifest, in a modified degree, that 
defect which obtained during the preceding hot season : thus the autumn season of 
mean temperature becomes a season of defective atmospheric pressure : the vapour 
pressure attains its mean value on October 30 : the air pressure attains a mean 
value on December 2^ — remaining then above the mean until March 23, This being 
the progress of affairs in the northern hemisphere, vapoiu' is accumulating in the 
southern hemisphere ; the air is, consequently, pushed from South to North, by the 
vis a tergo, and an excess obtains in the latitudes bordering on the northern tropic, 
— this influx from the South not reaching the more northern latitudes till considerably 
later in the year. 

In the spring period of defective atmospheric pressure the air settles to its 
mean level, at the site of observation ; and the same condition probably exists over 
the earth generally ; — the last important movement in favor of this level having 
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been from the northern to the southern latitudes, in the northern hemisphere. The 
Tapour is later in gaining its mean value, and consequently there is defective 
atmospheric pressure : the delay in the increment of yapour wiU be accounted for 
by the flow of atmosphere to the South, which must obstruct the flow of vapour in 
the opposite direction ; but the increment of temperature in the southern latitudes 
of the temperate zone will have occasioned an accumtiktion of vapour in these 
latitudesj and, consequently, an excess in the atmospheric pressure : the air falk 
temporarily to its mean pressure on March 23 ; and then again more permanently 
on June 4 : the vapour attains its mean value on May 12. 

The deficiency of aii- in the Autumn far surpasses that of vapour in the Spring, 
and a very low reading of the barometer obtains in the former season : the great 
fluctuations of the air are from hemisphere to hemisphere, and require time for their 
accomplishraent : but the vapour variations, not being regulated byj or dependent 
upon such far distant changes, are more speedily accomplished, — -deficiencies are 
more readily made good. When the air supplied to fill up a vacancy does arrive, it 
is very liable to be in excess ; but it is not so with the vapour, 

The fluctuations of the air from Polo to Pole are very marked : the accumu- 
lation towards the Poles during their respective cold seasons is so great as to 
leave, not only the opposite Pole and the opposite hemisphere, but even — as is to be 
inferred — the latitudes bordering on the tropic in the same hemisphere in defect : 
the cxccsSj in the cold season, towards the Poles, far surpasses the defect in the hot 
season: tho excess (computing as before) at the site amounts to 0.0909 in, — ^the 
defect being ;0749 : the range over which the defect extends probably compensates 
fur its comparatively small amount. The vapour does not ftuctuate from Pole to 
Pole, but it augments and diminishes alternately and ^^cariously in the two hemi- 
gpheres, and this action is most intense in high latitudes : the excess shown by this 
particular is, also, a far greater departure from the mean, than is the defect ; — ^the 
amount for the excess being J 175, that for defect .0735. 

The Ton-id Zone is emphatically the region of permanency and invariability : 
as the sun's position is always somewhere within the limits of the Eone, it is never 
removed for any long period of time from any of its latitudes: — ^as two summers 
and two winters recur every year, the changes are here necessarily smaU in the 
thei-mometric and hygrometric phenomena ; — and it might consequently be predicated 
of the atmosphere, that it must maintain a very equable pressure through the 
year: at tho Equator there is no well ascertained constant variation in this 
meteorological particular* Located as this zone is between the two great regions of 
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periodical and reciprocal action and vicarious conditions, and haying itself no zone 
of reciprocity^ its meteorological character is in many particulars made up of the 
mean condition of the other two regions ; and there is every probability that this 
mean is always of the same value : if the condition of the central region be not 
precisely the same as the mean of the two collateral regions, it is to be supposed 
there is constantly the same departure from it. The rapid revolution of this zone 
upon the earth's axis is productive of such great centrifugal force, which must be in 
flome measure partaken of by the atmosphere resting upon itj that the atmospheric 
pressure is likely never to fall below the mean value. In the next place, any 
temporary increase of the atmospheric constituents, during their passage from one 
hemisphere to the other, would be diftused over so comparatively large an area, as 
would render it inappreciable. The north and south boundaries of this meteoroloffieal 
zone wiU vary, to some extent, periodically, with the sun's position in the ecliptic, 
but the equator mil always remain the line of equality and mean value. 

On either side of a narrow central band in this mid-way zone, is a zone which 
partakes of the immutability peculiar to the former, but, also, of the mutability 
pertaining to the zones still farther removed from the equator : these zones may bo 
said to constitute the regions of the trade winds: it is here that the vertical 
revolving atmospheric currents are most constantly observed: neither the thcr- 
mometric nor the hygrometric conditions of the atmosphere are subject to any great 
variations ; but the zones are placed between a zone of heat on the one hand, and of 
cold on the other, and this permanent conti'ast of temperatxire gives a constant 
direction to the atmospheric current. 

On the polar sides of the zones last referred to, there are zones characterised 
by mutability — ^by periodical and reciprocal change : great variations occur, as to 
the temperature, and the quantity of vapour, in these zones, in accordance with the 
eeason of the year : in the northern hemisphere, the difference of terrestial conditions 
in different localities gives rise to great differences as to the progress of the meteor* 
ological changes in the same parallels of latitude ; and these same conditions also 
occasion great irregularity and uncertainty as regards the succession of changes in 
the same locality : but, nevertheless, by considering the facts in the gross — ^by 
reducing the daily occurrences to average values by various expedients, consistent 
and intelligible laws may be educed which are doubtless in harmony with the laws 
that obtain in localities where there is found to be greater regularity and constancy 
in the order of change. 

The foregoing discussion serves the purpose of explaining the broad fai*t8 
demonstrated in the Tables : there are other facte, at the same time co-ordinate 
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te to these, the history of which gires support to the doctrines which 
adranced. The wave of air which gives an absolute max. value to the 
air pressure, and a relative (or casual) max. to the atmospheric pressure, on March 
8, flow? onward to the North, and brings after it a mininium which is noticed at 
the site on April 7 : on arriving at the extreme North a reflux necessarily ensues, 
and on April 18 a maximum recurs, which however is but little above the mean 
value. On March 8 the air constituent forms 99.3 per cent, of the atmosphere : on 
April 7 it is 99.2 per cent., notwithstanding the temperature has risen greatly 
during the interv^ : on April 21 the atmosphere attains its min. value for humidity, 
and on this date the air is stiU 99.2 per cent., although the temperature is then only 
2^ short of the annual mean : these peculiarities aflFord strong evidence that the 
atmosphere flowed, first 'to, and then from a region where the temperature was 
comparatively low and the quantity of vapom- very small. From the 26th March 
unto April 9 the S.W. is the prevailing quadrant, and the W. the prevailing semi- 
circle for the wind: from the 10th April unto May 7 the N.E. is the prevailing 
quadrant^ and the N, the prevailing semicircle — ^the E. being about on a par with 
the N., however^ from April 21 to May 1 : the S.W. attains its highest value (for 
the occasion) on April 1 — 4, the N.E. on April 17 — 20: the highest value for the 
W, is on April 4 and that for N. on April 1 5. The atmospheric flow would appear 
to be exclusively (ie,^ without any return current) from South to North whilst the 
trough of the wave is passing on April 7, and exclusively from North to South 
whilst the refluent crest is passing on April 18 : from February 26 unto March 24 
the N.E. and the N, winds prevailj and there is probably during this period a 
vertical circulating current with an upper stream from the South: from May 10 
unto August 31 the S.W. and the W, winds have, generally, great preponderance; 
but at the commencement of the period, viz,^ unto June 3, the S. interchanges with 
the W. ; and on September 1, whilst the W. is exchanged for the N,, the 8.W* is 
exchanged for the N.E. : during May 10 — Aug. 31 there is probably a homontal 
atmospheric circuit maintained ; that is to say, there are not two currents at the 
site at different elevations, but the whole body of atmosphere coming from the 
South flows on to the East, and returns southward in a more eastern longitude : 
when the summer current (Le,, the S.W.) fii'st reaches the site — where the summit 
of the curve of the current is then located — there is a strong eastward tendency ; 
but as the northern winter current retires, the southern summer current advances, 
and, as it does so, acquires a more northward directioUj this eastward tendency not 
being observable after June 3. The forqgoing history of the atmospheric move- 
menti in March and April shows very distinctly the oscillating tendency of the air 
movements, which is very diS'erent from that of vapour: the vapour augments 
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progressively from its miniiiuni to its maximxim ; and then diminishes constantly to 
its minLmmn. 

There is great oscillation observable in the air movements in the summer season 
of atmospheric excess, and, also, subsequently to this period; these oscillations 
cannot depend upon the quantily of vapour existing in the atmosphere whei-o 
they are observed, because the variations in the quantity^ — even the decrements — 
take plaee gradually and progressively in suoh a situation as the Isle of Wight, — 
if not in inland districts^ — and it is the quantity of air that determines the 
height of the mercurial column, as is clearly illustrated by the Diagrams : 
neither can they depend, altogether, upon the deposition that occurs at the site of 
observation, because the first of these sudden movements — one of increment 
— oociirs during a period of little deposition. Dmiag the thirteen days Aug. 21 — 
Sept. 3, there occurs an increment of air pressure of 38,5 per cent, of its whole 
range ; this increment must depend upon sudden deposition in some other locality : 
reaction then ensues, the air pressure falls from 64*5 per cent, above zero, to zero, 
on October 3 — ^a decrement which, no doubt, is in a great measure dependent 
upon deposition at the site and its near neighbourhood ; but so gi*eat a change 
must be attributable, in part, to the reaction connected with the ris inertia : the 
deposition attains a max. value at the site on October 3 ; and then declines 
rapidly: another oscillation upon this commences in the air pressuix> which, on 
November 9, is 62 per cent, above zero. These great oscillations must have quite 
a different origin from that which has been assigned to the oscillations at the 
opposite season of the year ; — they are not now dependent upon the great wave 
proceeding from another hemisphere : the afr pressui*e attains a very low value — 
10 per cent, above zero — on August 6, which is attiibutablo to the max. excess of 
vapour then present, and may be regai^ded as the then normal balance belonging to 
the static condition of the atmospheric constituents : the subsequent oscillations are 
the effect of the movement imparted to the air by sudden deposition combined with 
the vis inertia. During the air accumulation of Aug. 21 — Sept, 3 the influx 
would appear to be principally from the North-east, inasmuch as that the N.E. and 
the E, winds increase in their daily values during the period, — the N,E, increasing 
from August 21 unto September 5, and gaining the preponderance on September 1 ; 
the E. increasing from August 22 unto September 5 : the S.E, also increases from 
August 25 unto September 12 : during the whole of the period October 3 — 
Kovember 9 the S.W. and the W. have the preponderance, but the S.E. increases 
from October 11 unto November 3, and the E, increases from October 6 unto 
November 3,^ — attaining its max. value on November 3. The respective localities 
principally concemed in these changes would appear to be in different longitudes of 
nearly the same latitude. 
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DIEECTION OF WIND. 



According to the theory commonly promtdgatedj there are two general laws by 
which the atmosphenc currents are regulated : the difference of the temperature 
that obtainB at the Equator fi*om that which obtains at the Poles, is represented as 
producing currents from the Equator to the Poles at one level, and from the Poles 
to the Equator at another level : and in the next place, the motion of the earth 
upon its axis is represented as giving movement to the atmosphere in the direction 
of the Equator : the actual direction of the wind is represented as being that which 
results from these combined agencies. These two laws no doubt control, to a great 
extent, the movements of the atmosphere : but they do not suffice to account for all 
the movements which habitually and systematically occur, and they have, moreover, 
an application given to them which seems to be at variance with the laws them- 
selves. A modified theory mil, therefore, be offered, which recognises a third 
constantly acting agent* 

We may imagine the earth to be in a state of rest, and the heat derived from 
the sun withdrawn : — ^under these circumstances the earth would be enveloped in 
stagnant air. Supposing the earth to be then put in motion so as to revolve 
constantly on its axis — ^moving from W. to E. say, the air would then immediately 
be put in motion also, and in the same direction : the air would gi'adually increase 
in rapidity of motion until it came to a definite appmximation to that of the surface 
of the eaiih : the rapidity of movement, both in the earth and in the air, would be 
greatest, at the central line between the two poles of the axis : the relative defect 
in the air movement would be greatest at this same line,— the movement being 
at the poles : at any given spot, and at every elevation, a lower sti'atimi would have 
greater rapidity than a higher ; and the rapidity would diminish rapidly with an 
increase of elevation : the motion diminishing towards the poles, — ^the diminution 
would be very gradual near the central line, but would become progressively more 
rapid in proportion to the proximity to the pole; through some 10*^ or 12*^ the 
decline of motion would be very small ; but between 20*^ and 30*^ it would become 
very marked. If we suppose the noithem hemisphere to have a more uneven 
surface than the southern^ then the air would be most afi'ected by the earth in the 
northern ; or, if the surface were very level in the central region up to the parallel 
of 20^ lat., and very uneven outside this line, the rapidity of the air's motion might 
then be even greater through a small range of the higher latitudes than in the 
central latitudes ; and the latitudes of equal rapidity, in the two hemispheres, mi^it 
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be at very different distances from the central line; — the rapidity of the air 
movement at 30 N., for examplcj might be the same as that at 20° 8* : the 
terresti'ial and atmospheric movements would more nearly correspond at 20*^ K*, 
than at 20 S. ; that is to say, the easterly wind would be strongest at 20^ N, ; 
there is, in fact, a great diflference in the two hemispheres of the earth as to the 
nature of its surface ; for whilst the surface is very level in the southern hemi- 
sphercj it is very much otherwise in the northern: the difference commences at 
between 20 and 30 lat. with frequent alternations of sea and land ; and between 
this line and the latitude of the English Channel there may bo reckoned at least 
twelve separate moimtain ranges attaining a height of 5000 feet, or more. 

Suppose, now, the sun's heat to originat'O motion in the air, inst^id of the 
earth's revoh^ng motiouj— the sun's position being at right angles to the axis of 
the earth ; and the sun must be supposed to be revolving round the central line of 
the eai-th's surface. The central line would now acquire great heat ; whilst at the 
poles the tempemture would remain comparatively low : the air at the line would 
acquire heat from the sui'facc: the increase of heat in the air would cause expansion, 
and the expansion would be attended with a proportionate reduction of its specific 
gravity : this increment of temperature would obtain, principally, in the stratum in 
contact with the suiface of the earth ; and all of the heated particles would have a 
tendency to rise to a higher level: but the heating and expansion would be gi'eatest 
at the line, and a column of atmosphere hero would acquire a greater altitude than 
one at the pok^; — the absolute weight, however, sustained by each successive portion 
of the earth's sui'face, from the line to the pole, woidd as yet be undistui*bed- But, 
the level having been deranged, the air will put itself in motion to restore the level : 
the expanded air at the line will ovei'flow that at its sides ; and the consequence of 
this will be derangement in the equilibrium as to weight,— the dense column of air 
in the c/>lder latitude ha^Tag now to sustain the additional weight of the superim- 
posed light air : the result of this will be that the heavy column n^ill sink down, 
and flow along the surface to the light column, which it will imderflow until the 
equilibrium is restored; and the air would then remain stationary, prtmded its 
temperature were not further altered ; but, in fact, the air approaching tho line is 
constantly subjected to a heating process; and that approaching tho pole is 
constantly subjected to a cooling process ; and the result of this is that a permanent 
revolving current is established. Tho flow of the air from the line towards the 
poles will be attended with a secondary effect ; — ^the aii' flowing from a more 
extended to a more contracted area, it will accumulate and give further additional 
weight and additional impidse to the cold descending column : thus, the equilibrium 
would, in fact, he deranged long before the upper current reached the pole ; and, 
mpposmj that a portion of the upper current flowed on to the pole, still it is probable 
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ftftt tiie ecniditiQiis as to aeetiiniilEticmy wei^it, aod tempeubne^ of the atmoqplifire 
wonld be sach, between thelatitiides 20 and 30^, — wli^re both the circiimfieraDee and 
the temperBtnie of the earth rapicQj diTnmi^^h — 9s to caasethedovmrard andrenened 
flow of the atrnoepheiB to oeenr there : it is fgnfcahhi tiiat mrweal wamm of iiidepeii- 
dent action are thus establidied between tha Equator md tiie Pole. But aoooiding 
to the reeeiTed theorTf the eunwil rgtwuii from one extreme to the other, and this 
inrolves the aasomption, that Ite wAmotpkmB ftnnng fivnn the Eqimtor ifrinfadii mi 
tht Trt»pie$j and then flows omrard to the Poles at a low level ; whilst an upper 
emrent flawing to the Eqnator desceiids at the aame paralleL and, haying di&en* 
tailed iteelf frtun the efpoBtui micnt, then flowa on to the £q[iiator : this 
eomlRmition, interiaCTig, joeffing^ and erbrication of two bodi» of air seems xmj 
nnlikely to occur ; and, if this £d oeenr, it mnst neeessanlT prodnee great ecmi* 
motion aikd rapid cuiitBta in the air ; whibt the seme where this pheoooMiKm is 
ai^poeed to oeenr is kaovii to be one of remarkable eahn: bat in another point 
of Tiew this peiiene wmk caBtaftaaiis BKi^vement of the atmosphere eeema to be 
As aiHHflKae ^nMmwIia^ from Pole to Eqnator is ropre s cn ted as 

LID the Torrid Zone^ l^ Tirtneof its lelativefy low 
if das be flo^ horw oonid the enrroit proceeding from Equator to 
Pole undnflow fib offiBait ? — diey cannot be eadi colder than the other : if this 
piieward eimrcsfc ieaacBis m eonseqnenoe of its low tempemtnre, its eoime must 
iSbea be directed to a wamKr site Instead of a colder, and it would retnm to whenoe 
it came : sadv &e hypothrnin here mooted the calm state of the atmosphere is 
snfficientlj i i fT if ii*H §m at flie line of arrest* 

We xoxf now eontemplate the praciieal oombination of the two principles of 
action that hare been described: the cmrent which is directed towards the Eqnatcr 
by the law of tempcratnre is also directed from & to W. bv the law of rdaUm 
motion, — the motion of the earth exceeding that of the air ; bnt, the wr, retaining 
its abs<dnte eastward movement derived from the earth, may be made to iwrpmn tlie 
morement of tibe terrestrial surfeoe immediately beneath it ; because^ the aaotJoii 
acquired by the air in a latitude of great eircumferenee and rapid motion will be greater 
than that of the snrfSEU^ at a latitude of small ciicumfexence and slow motion : the 
current, therefore, that proceeds towards the pole will be likely to be felt by a 
stationary body on the sor&ce of the earth as a west wind; whilst a current flowing 
in the opposite direction would be felt on the sur&ee as an east wind, although it 
were actually moving to the East : the eastward impulse thus given to the idr 
would become more marked as the pole was approached ; because, the rapidity of 
the earth's motion would decline in geometrical proportion, whilst the space ova- 
pajMirfl by the air increased in arithmetical proportion, and the pole-ward tendency 
jni^t consequently be overpowered before the whole of the temperate aone were 
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Inrersed* The received theory attribetes the same movement to the upper strata 
of the atmospheroj eastward and westward, that it does to the lower; but this 
appears to be evidently an error : the terrestrial motion can but very little conti'ol 
the upper strata, and they would move in almost a direct line from the Equator to 
the Pole; and the earth being in motion from West to East, the eun-ent would 
have a relative westwai'd course : but when the lower cuiTent has a relative 
westward course — as between the tropics — it would assuredly have more influence 
in keeping the upper strata with it, than the earth would have in the opposite direction, 
and conciu* in originating an E, wind : on the other hand, where the lower strata 
have an eastward and pole-wai^d direction — as in the temperate zones — the upper 
strata would accompany these ; the two would form one W. cuiTent : but, even in 
this case, the uppermost layer woiJd pi-obably have a relative westward course ; and 
ha^TUg attained a given latitude, would descend and return to the tropic as an E. wind. 
There is a third principle of action to be considered ; wo must recognise the 
fact that the heat of the sun draws vapour into combination with the air ; and the 
compound atmosphere comports itself veiy differently from what the air would do 
alone : the vapour acts under laws of its own,^ — laws which the air taken alone is 
quite independent of; but the vapour, in its own proper action, controls that of the 
air, diTigging it mechanically along with itself in a very marked degree. The 
peculiar characteristic attacliiug to the vapour is, that it is constantly disappearing 
from the atmosphere as one of its ingredients, and as constantly being reproduced : 
the production and the destruction are each effected ne^ai* the surface of the earth, 
the production literally on tlie surface, the destruction (condensation) within the 
ordinary limits of a low level current, and often considerably below such limit : the 
production of vapom: is partly dependent upon the nature of the surface yielding 
it : its loss depends upon the abundance of it in the atmosphere, and the local 
temperature, independently of the nature of the local surface : the vapour is always 
disposed to accumulate where the highest temperatui^e is, and it consequently has a 
strong disposition to remain near the sxirface : vapour, like air and water, has a 
strong tendency to maintain its own level, and consequently flows from a region of 
excess to one of defect : one remarkable element of vapour action is, that it flows 
to a heated spot if the material for making vapour be defective there ; as well as to 
a cold spot where there exist the means of destruction; — it seeks both 
accommodation and annihilation: when the current proceeds from a region of 
profuse supply to ono of great heat, each principle of action — that derived from 
difiference in quantity and that derived from temperature — ^is in its max. force at 
the lowest level. In the temperate zones the agent of destruction, i>., low 
temperature, is very generally met with by the vapour flowing to higher latitudes : 

A A 
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in the antarctic region the same law probably holds good ; but in the northern 
regions the districts of lowest temperature are near the arctic circle, 

A very different Bystem of atmospheric currents obtains in the intertropical, 
and in the extratropical regions ; and the difference is just snoh as might natorally 
result from the difference of hygrometric action* In the south temperate zone the 
atmosphere appears to be very much under the direction of the hygrometric law ; it 
flows from the neighbourhood of the tropic at a low level— -notwithstanding its high 
temperature — ^to the higher latitudes of low temperature ; it assumes an eastward 
diiection, as it proceeds southwai'd, due to the impulse given to it by the earth : 
having parted with so much of its vapour as deprives it of its disposition to flow 
fiirther to the South, it discontinues such movement ; but deposition continues untU 
so much vapour has been lost that the atmosphere becomes subject to the law of 
temperature ; and it then flows back towards the tropic as a cold S,E, currentj 
wherever the N,W, offers least resistance ; this would occasionally be by the side of 
the N^W-, but perhaps more frequently above it, at a moderate elevation: the 
preponderance of the hygrometric law over the thermometric law, about the parallel 
of the southern tropic, would oblige the return cuiTont generally to keep to the 
higher level until it foimd an opportunity of descending to the lower level at the 
tropical turning point In the north temperate zone, also, the direction of the 
current would bo very much influenced by the hygrometric conditions ; and the dry 
imtkd land districts would frequently co-operate with the cold latitudes and cold 
mountain ranges : the current has probably a stronger eastward tendency than it 
has in the southern hemisphere, owing to the inequality of the ten*estrial surface : 
having met with a locality cold enough to condense its vapour, the atmosphere 
would probably find many channels open to it by which to return as a surface 
current to the South ; the southward flowing current would not have much of the 
westward bias on account of the impulse given in the opposite direction by inequality 
of surface. In the inteiiropical region the same principles of action produce 
modified and conspicuoussly different results : the same modifications may be said to 
obtain throughout the Torrid Zone ; but the peculiarities are, at any parallel of 
latitude, marked, in proportion to the proximity of the Equator : at this line the 
eastward motion of the atmosphere is at its maximum rapidity, and the direction of 
the motion deviates the least from that of the surface it rests on — revolving 
constantly in one line, instead of fluctuating between different latitudes: the 
temperature has here the smallest variation ; — the line ha\ing the smallest possible 
range of position in reference to the sun : the hygrometric condition is as constant 
as the thermometric : the changes in the thermometric and hygrometric conditions 
depend upon ekniition instead of upon latitude : the two systems of exurents on the 
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two sides of the line meet at the line, and neutralize each otheT, — a 20110 of 
stagnation being, thus, constituted : under all these circumstances the barometer 
scarcely varies its re4iding at the diflFerent seasons of the yoai'. 

The conditions pertaining respectively to the two zones would give an equatorial 
limit to the extratropical systam nearly coiucident with the polar limit of the 
iDterti^opical system ; but each would necessarily extend itself till it met the other, 
and where the two currents met, each stopping and returning, stagnation would 
necessarily ensue, as regards north and south movement; and there woidd be 
stagnation as regards east and west movement, because these two movements would 
neutralise one another at the same intermediate Une; — thus the calm of the ^^ horse 
latitudes ^^ is accounted for. 

The winds from the 8.W. quadi*ant of the compass prevail over those from the 
other quadrants during two-thirds of the year : there is no one day in the year 
(taking the average values for the sixteen years) on which the S.E. winds 
prevail over the others. 

The S.W, winds prevail on 242 days in the 365. The N.E. winds prevail on 
72 days. The N.W. winds prevail on 40 days. 

The periods of the year in which these three winds respectively prevail are 
as follow : — 



s.w. 


N.E. 


N.W 1 


Jan. 5^ Jan. 27 
Feb, 13 — Feb. 21 
Mar. 26 — Apr. 9 
May 10 — Aug. 31 
Sept le — Nov. 23 
Dec, 7— Deo. 18 


Feb. 9 — Feb. 12 
Feb. 27 — Mar, 24 
Apr, 10 — May 7 
Sept. 1— Sept 14 


Jan. 28 — Feb. 
Nov. 24 — Doc. 

Dec, 19 — Jaa. 


7 
6 
3 



The mean daily frequency (not prevalency) with which the wind flows from 
each of the four quadi'ants, stated in arithmetictil proportionate values, for the year 
is as follows: vis,, N.E. ^^ S.E. 4;, S.W. t^, N.W. i|^, — \^ being the value for 
variables. 

In addition to the periods of prevalence for the three prevailing winds, we 
may assign to each of the three, periods of extra prevalence, — periods which, from 
the intensity of their character, may especially be relied upon for permanency and 
eigmfietmcy — ^the specific meteorological tendency of the time beiag moixi strongly 
indicated in these selected periods. The rule for the selection of the days to constitute 
these periods will be, to include all those which have a value for frequency 
exceeding the mean value of aU the periods of simple prev^ence, in each of the 
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r©iq>ective quadrants; — putting aside those below the means as haTing a more 
mixed character. These select periods may be called perioda of excessive, or 
intense, prevalence. As the 8.E, wind never prevaEs, it cannot be dealt with in 
this way ; but the periods of excessive frequency may be given for this quadrant^ 
and so complete the view as given in the Table below : — 



s.w. 


iir.E. 


K.W. 


8.E. 


Perioda of intense 
Frevalency. 


Periods of inlenfle 

Frevalency. 


Perioda of mtense 
Frevalency, 


Periods of intense 
Frequency. 


Jan. 16 — Jan. 25 
Mav 31 — Ang. 26 
Sept 27 — Oct. 8 


Mar, 2 — Mar. 21 
Apr. 11 — Apr. 25 
Sept 3 — Sept 10 


Jan. 28— Jan. 31 
Nov. 22 — Dec, 6 


Bee. 29 — Jan. 16 
Feb, 18 — Feb, 22 
Mar. 7 — Apr. 7 
Apr, 16 — May 5 
May 20 -« June 3 
Aug. 31 —Oct, I 
Oct 26 — Nov. 10 
Bee, 12 — Bee. 20 



The S.W. wind is the normal, proper wind for the locality ; at least during a 
great part, and the warmer part, of the year: it prevaUs constantly for long 
periods; and the monthsj June, July and August constitute one of the present 
categories for this quadrant. During the first period — (Jan. 16^ — 25) deposition 
has probably abated for a short time in the arctic regions, in consequence of the 
sun's rays reaching the atmosphere, but augments again afterwards as the quantity 
of vapour accumulates from the South, and the temperature of the earth subsides 
at the spot. 

The one charactaristic Which obtains for all the periods in the column for N.E, 
winds in this Table is the excessive air pressure which accompanies them : this 
pressure for the successive periods amounts to, 29.842 in.j 29.724, 29.755, — the 
annual mean value being 29.693 : the atmospheric pressure for the second period of 
the three is below the annual mean. The first period is connected (as has already 
been suggested) with the extreme cold of the extreme North, — deficiency of 
vapour being a marked characteristic. The second period has been associated with 
low temperature and copious deposition in the north-west ; defect of vapour obtains 
in this period also : the first of these two periods is in the midst of the Period of 
Aeration; the second is in tiat of Evaporation.^ The third period is associated 
with deposition in the East and North-east ; the vapour pressure is *0835 above 



See Page 80. 
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the mean, and the atmospheric pressure .154 above the mean: the wind in this 
period does not appear to be much to the N. of East, as the value for the 8.E. 
during the period is 2.8 (the annual mean being 2.1), and there is only one day in 
the year which gives a higher value for this quadrant than September 13. 

The two periods in the column for N.W. winds are each characterised by 
profuse deposition in the arctic, or high northern, latitudes (according to the theory 
adopted.) Indications were observed between November 13 and Nov. 22 of the 
northern regions becoming the site of principal deposition : on Nov. 20 the sun's 
rays leave the latitude of the magnetic pole, and this would pmbably be soon 
followed by the max. deposition. On Jan. 21 the sun again returns to this 
latitude, and it is probable that the min. temperature for that neighbourhood, and 
consequently for the whole of the arctio region, and indeed for the hemisphere^ 
occurs at about that date, — probably somewhat later — and this would be attended 
with profuse deposition. 

The S.E, winds being of an exceptional character, and more accidental, they 
recur frequently through the year for short intervals. June, July and August are 
particularly exempt, owing to the strong S.W. tendency. September is peculiarly 
liable to this wind, owing to the active deposition in the East and South- East. 



The investigation of the present subject of discussion has appeared to be 
assisted by considering the direction of the wind in connection, more especially, 
with the atmospheric pressure : and the arrangement will be adopted of taking 
successively, the periods of prevalence for each of the three quadrants, and dividing 
each of these periods into two categories, vk. : one for excessive, and one for 
defective atmospheric pressure. 

The 242 days of S.W. winds are accompaniedj on the average, with an 
atmospheric pressure below the mean ; but there are an equal number of days with 
excessive, and with defective, pressure. The 72 days of N.E. winda are accom- 
panied with a pressure considerably above the mean, and the days of excessive 
pressure are to those with defective pressure as 4 to 3. The 40 days of N. W. winds 
are accompanied with a pressure slightly above the mean, but the days of 
escoeBsive pressure are less numerous than those with defective pressiu'Cj in the 
proportion of 3 to 4. 



Wind. 


Atm. Press. 


Days of Low Press. 


Days of High Presa. 


S.W. 
N.E. 
K.W. 


-.0121 
+ .0024 


122 

31 
22 


120 
41 
18 



B B 



102 



SOUTH-WEST WUOJS WITH LOW PRESStTEE, 



The atmosphere of the customary S*W, windj proceeding from a circumferential 
area towards a central pointy at a low level^ must increase, as it progresses, in its verti- 
cal measurement, and this must tend to ensure its speedy return towards the South, 
in some eastern longitude on the same low level, and the equilihrium of the 
atmosphere would thus be maintained (mdependently of other distui^bing agents) 
without any great derangement. The N*E. wind pursuing an unusual, irregular 
course, may be regarded as incidental, and would prevail only partially ; it would 
not proceed far, probably, — frequently not far beyond the English Channel — before 
it would meet with the customary S.W., and, as a consequence of the collision^ 
an accumulation of atmosphere would ensue, and increased atmospheric pressure. 
The N.W. wind would not come into such direct collision with the S,W. ; but, 
though indirect, the effect is no less manifest. 

The S.W. winds prevail cotemporaneously with a low atmospheric pressure, 
in the periods included hi the first column of the following Table; — the second 
column including the periods of high pressure. 



1 


Periods of Low Pressure, 


Periods of High Press, 


1 


Jan. 5 — Jan. 27 


Feb, 13 — Feb. 21 


2 


Mar. 26 — Apr- 9 


May 26 — July 29 


2 


3 


May 10 — May 25 


Aug. 13 — Aug. 31 


3 


4 


July 30 ~ Aug. 12 


Sept. 16 — Sept, 21 


4 


5 


Sept. 22 — Koy. I 


Nov. 2 — Nov, 14 


5 , 


6 


Nov. 15 — Nov, 23 


Dec, 7 — Dec, 13 


6 


7 


Bee. 14 — Dec. 17 








The periods in the first column correspond better mth tiie periods of intense 
prevalence for this quadrant, than those in the second column : the first and fifth 
periods have the closest correspondenoej and are therefore important ones for the 
investigation of the point under present consideration ; and with these two periods 
may be associated the sixth, on accoimt of its very low atmospheric pressure : these 
three periods may be selected as indicating the law which determines the one 
characteristic of the whole category, — that of low pressure. The mean defect in 
the atmospheric pressure for the whole eategoiy is ,055 id. ; that for the fli*st period 
is .044, that for the fifth .079, that for the sixth .070 : these three periods have 
another characteristic attaching to them,— they are each periods of very abundant 
fell of rain ; — the annual mean value being .090 in.^ the value for these three 
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periods is, respectively, .117, .ISO, ,132, It appears to be very evident from this, 
that it is the deposition which is the immediato cause of the low atmospheric 
pressure, and not either the direction of the wind, or the quantity of vapour in the 
atmosphere : the mean vapour pressure is below the annual mean value, for the first 
and sixth periods, — above it for the fifth. Low atmospheric pressure has no 
tendency to produee deposition^ but deposition has evidently a tendency to produce 
low atmospheric pressure : the low atmospheric pressure, as a matter of observation, 
frequently precedes deposition, becauEO deposition is local, and, at the first, distant J 
whilst the effect upon pressure is more general, and is observed at an early period. 
The S.W* wind has no direct tendency to produce deposition, but it is highly 
probable that deposition — at the site of observation — has a direct tendency to 
produce and maintain a S.W. wind, — the South-west being the main source of 
the vapour which undergoes deposition.* 

The periods of excessive atmospheric pressure have no well marked corres- 
pondence with the periods of intense 8.W. prevalence ; neither have they with the 
periods of intense prevalence for either of the other quadrants. The feature which 
characterises these periods of excessive atmospheric pressure is the excess that obtains 
in the vapour pressure : when the atmospheric pressm'e is in excess there is very 
generally a still greater excess in the vapour pressure ; — thus in the 2nd, 3rdj and 
4th periods of this category, which involve together 90 days, there are only 
two groups of five days each in which the exeeu of vapour pressure does not exceed 
that of the atmospheric pressxire, and the occturenee in one of these groups is to be 
accounted for by the approach of N.E. wind, and this group may therefore be 
associated with the first period of this category. In the first period, which includes 



* The 8.W. wind has no direct tendency ^ but it has ene indirect, to produee rain : it has a direct 
tendency to augment the quantity of vapour in the atmosphere : but, BuppoBing this to proceed to the 
point of saturatioui the direct effect of this is to preclude further oTaporation, and, therefore, does not lead 
to precipitation; and further, in proportion aa the point of Baturation ib approached, yaporiaatioii 
diminiBheB ; and, moreover, the vapour does not accumulate ia any circumscribed space, but diffuB#8 
itself rapidly through the atmosphere, — so that increment of vapour seldom, if ever, reach es the point 
of saturation except immediately above the surface of the earth. When a large proportion of vapour 
exiats in the atmosphere, another agency is etill required to determine the occurrence of precipitation, 
and however great the proportion may he, this does not neccfisitate the intervention of the agent: 
dimiiiutioti of temperature is here an efficient agent, and it is commonly the direct and immediate cause of 
precipitation ; the effect may be produced in consequence of cold atmosphere heing brought to bear upoa 
a warmer atmosphere cither copiously or moderately charged iJi^th vapour j and thus a northerly wind 
may he the direct cause of raiti rather than the southerly ; — or the eiiect may be produced in conse* 
^uence of the vapour progressing to a colder region, and thia h frequently effected by its ascending 
meirely to a higher lereL 
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nine days only, the vapour pressure is greatly in defect t the excess in the 
atmospheric pressure is to be accounted for by these nine days intervening between 
periods of N.E. and N.W, winds : the atmosphere seems to be converging to one 
point from each of the thi'ee quadrants : from February 7 to February 28 no one 
of the three quadrants obtains any marked preponderance over the others; but 
eachj in turn, gains the ascendancy for a few days ; and the whole of this interval 
may be regarded as illustrating the eflfect of converging cmrentSj rather than as 
iUustrating the laws pertaining to any one current :* the atmospheric pressure is 
above its mean during the whole of this interval, with the exception of the two first 
days, and the excess (which by the way attains its maximum just in the midst both 
of the interval alluded to, and of this first period of S.W, wind) must be attributed to 
the convergence of the euiTents, and in no degree to the prevailing direction of the 
wind or the proportion of vapour in the atmosphere. Having disposed of this first 
period which is marked by defect of vapour, we return to the periods illustrative of 
the law usually determining the excess of atmospheric pressm-e dui'ing a S.W. 
current: the mean excess of atmospheric prcssiu'e for the 90 days specified above 
is .0310 in,: and that for vapour pressure is .0987 : the proportion of vapour in 
the atmosphere is 1 in 80. The excess of atmospheric pressure in these three 
periods may, then, safely be attributed to the gi*eat excess of vapour in the 
atmosphere. The fifth period is not marked by an excess of vapoiu' pressm^e, this 
havuig fallen below its annual mean just at the commencement of this period; and^ 
on the other hand, the atmaspheric pressure rose above its mean just at the same 
time, and neither varies much from its mean : so, in regard to the winds they are 
nearly evenly balanced ; the 8, W. has the preponderance, hut it is below its annual 
value ; and each of the other three quadrants have values above the annual mean, 
the S»E. having its max. value for the year on Nov. 3 ; the force of the wind, too, 
has a very low value, reaching its min. for the year just after the termination of the 
period: the period has already been remarked upon (in the discussion of Section 
XI,) as being emphatically one of equilibrium, stagnation, and humidity ; and it is 
very probable that although the 8*W. prevails at the site of observation, currents 
from the other quadrants converge towards, and flow by the side of, or above, 
though they do not reach, the site : and thus favor both the quiescent state, and 
the high pressure of the atmosphere. In the sixth period the vapour pressure is 
low, but the atmospheric pressure is only .009 above the mean : the S.W. winds 
are but little above their mean value ; whilst the N.W. are considerably above the 



* There are three consecutive days of K.W* wind in thk iaterveniBg period wbioh have not 
been inBerted in the Tabic at page 99. 
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mean- The rule tten (with only trifling exceptions) is, that excessive atmospheric 
pressure with a 8-W. wind is dependent upon excess of vapour in the atmosphere. 

The N.E. grinds prevail cotemporaneously with a low atmospheric pressuro 
in the periods included in the first column of the following Table ; — the second 
column including the periods of high pressure. 



1 

2 
3 


Periods of Low Press. 


Periods of High Press. 


1 
2 
3 
4 


Mot. 18-^ Mar. 24 
Apr. 10 — Apr, 17 
Apr. 22 — May 7 

1 


Feb. 9 — Feb. 12 
Feb. 27 — Mar. 17 
Apr. 18^ Apr. 21 
Sept 1— Sept 14 



The periods in the first column do not correspond with the periods of intense 
prevalence for this quadrant : this implies that there is a tendency to high pressure 
during the prevalence of N.E. winds. Each of the periods in the category of 
defective pressure show a considerably greater defect in the vapour pressure than 
in the atmospheric pressure : the mean excess of this defect for all the three 
periods is .0126 in. ; there are, however^ in each of the periodB exceptional days in 
which the defect is most in the atmospheric pressure ; vi^.^ the last day of the first 
period, the two first days of the second period, and the six last days of the third 
period. The last exception is referable to the fact that it occurs at the close of the 
season subject to N.E. winds at this part of the year ; the vertical circidating 
current now withdrawing its southern limits to a higher latitude : the subsidence 
and retrocession of the N.E. takes the initiative, and thus produces a temporary 
deficiency, notwithstanding the vapour increases somewhat rapidly, and the 8.W. 
branch of the horizontal circuit occupies the ground vacated ; but the latter is no 
sooner established as the proper wind of the season, than it fills the void effectually, 
and the pressure begins to increase upon the day of its establishment. In the first 
period, diminution of the atmospheric pressure commences sixteen days before the 
N.E. ceases, and then, upon the occurrence of 8.W., a slight increase of pressure 
ensues, which continues only for a few days, but is greater in amount than the 
cotemporaneous increase of vapour. The second period of low pressure occurs at 
the commencement of a month of N.E. wind, and though th<? pressure increases for 
CO 
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nine days after, (attaining the annual mean on the eight day) as well as for two 
days before the N.E. sets in, it diminishes agaio after this, and ushers in the third 
period on the twelfth day ; — a four day's interval of high pressure thus occurring 
in the midst of a long period of low pressure : from this it may be inferred that the 
N.E. wind has no great tendency iq itself to occasion high pressure. The third 
period has already had an explanation given for the low pressure of the last six 
days : the ten first days are sufficiently accoimted for in common with the other 
two periods by the low vapour presstire that obtains: the mean defect in the 
atmospheric pressure for the ten days is only ,0086, whilst that for the vapour is 
,0347, The second and tliird periodSj together with the intervening short period 
of high pressure^ may be viewed together as possessing features of interest as 
regiu'ds the laws for the direction and force of the wind, and the pressures of the 
atmospheric fluids* It has already been suggested whilst treating of the third 
Section that the phenomena at this time depend upon active deposition in the 
North-east. — ^prohably in the N. of Europe ; and the progress of events will now be 
detailed in connection with this assumption : on the 10th of April the increment of 
vapour pressure subsides to 0, owing to the great drain upon the vapour ; this is 
accompanied — as might he expected — ^with a check to the increment of atmospheric 
temperatui*e, which reaches a min. value of .10, also on the 10th : but whilst the 
increment of vapour is checked the air pressure dmhmkes and it exhibits a min. 
value on the Tth, — the air being carried along with the vapour to the site of 
deposition is not reproduced, as the vapour is : the atmosphere being thus drawn to 
the point of deposition, it gives direction to the atmospheric cmrent, and so affords 
an indication as to the site of deposition; on the 10th the N,E. wind set« in, — 
supplanting the S.W,, which had previously prevailed : now, prior to April 3 the 
drain upon the vapour gives an increased impetus to the S,W. current, the daily 
values augmenting from 2,28 on March 24, to 2.54 on April 3 ;- — then, as the 
return cun-ent approaches, the values subside, and on the 7th, when the atmospheric 
pressure is at a minimum, the force is 2.5, and upon the arrival of the return 
current on the lOth the force is reduced to 2.47 ; and the atmospheric pressure, 
now inci^easing, attains on the 18th a value above the annual mean: the pressure 
of the N,E. against the S.W. wind subsides again on the 20th, the values for the 
N.E* diminishing on and after this day together with the values for atmospheric 
pressure ; the latter falling below the annual mean again on the 22nd : as the 
deposition abates and the temperature rises, the N.E. tendency subsides, the force 
of the wind sinks to 2.00 on the 2Gth, and the vapour accumulates so as to exhibit 
an increasing augmentation of pressure for April 27 — ^May 7 ; the lost dato being 
that on which the IS.% retiies from the field — the S.E. increasing in its values 
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from April 12 unto April 26.* There is no room to doubt, that the low vapour 
pressure is the principal cause of the defective atmospheric pressure belonging to 
this category. 

The periods of high pressiu'e with N.E. winds do correspond very much with 
the periods of intense prevalenee for this quadrant. The four days constituting 
the first period are not included in the periods of intense prevalence, and they 
thow but slight excess of pressure; but they are cotemporaneous with great 
deficiency of vapour pressure : intervening^ as these days do, between periods of 
the other two quadrants for windj the high pressure may well be attributed to 
the convergence of the three. The second period appears to set in with opposition 
to the N,E,, from tho S.W., for, m it gains in prevalence, the force of wind is 
at a low value, and the atmospheric pressure increases, but as it pushes the S.W. 
before it and gains a thoroughfare for itself the force of wind increases, and the 
pressure diminishes, and continues to diminish for many days^ and falls below the 
mean pressure seven days before the conclusion of this quadrant's prevalence : and 
not only does the pressure fall below the mean, seven days before the cessation of 
the N".E., but it is above the mean fourteen days before the commencement of the 
N-E., during a S.W» wind. The third period occurs in the midst of a period of 
intense prevalence, but it also occurs in the midst of a period of defective pressure ; 
it includes four days during which the pressure gets a trifle above the mean value, 
and it depends upon the N,E. tendency gaining its max. value on the 19th, whilst 
the opposition from the S.W, reduces the force of the current below its mean 
annual value. The fourth period corresponds with a period for intense prevalence, 
— the period of high pressure being far from coterminous with the whole period of 
N,E, wind occurring at this time: the excess of pressure commenced 19 days prior 
to the setting in of the N.E., whilst the S.W. prevailed : tho pressure had been 
increasing for 25 days prior to the commencement of the N.E., the excess of pressure 
continued for six days after the subsequent return of the S.W., and the max. rate of 
increase of pressure occurred five days before the N,E, set in. This period has been 
pretty fully discussed under the head of Section VIII., where it seems to be shown 
that the high pressure is the result of the convergence of two opposite currents : 
the argument rests upon much the same principles as it does for the third period, 
but it appears that the N.E. current in this case proceeds further beyond the site of 



* It is shewn in the Appendix that the max* deposition for the year at the magnetic pole occurs 
on April 13 ; and it is probable that tho very abundant deposition in this western neighbourhood concurs 
with the conditions which obtain in the eastern loDgitudes in produciag the phenomena noticed abo?e» — 
more especially (he great drain upon the vapotur, and the high ralues for S*£^ winds* 
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observation than it does in the fonner : the force of the wind subsides upon the 
appearance of the N.E. wind and continues to diminish during its presence, and 
upon its retrocession the force increases again, and the atmospheric pressure 
diminishes. Both the important periods in this category commence with high 
pressure whilst the N.E. is contending with and displacing the S,W-, and then, as 
their own tendency to continuance abates, the pressure subsides and the S.W. 
returns. The conchision to be arrived at seems clearly to be, that the high pressure 
accompanying the N.E, wind depends upon its pressing against the S.W* ; and it 
appears that what directs the return N.E. eurrent to the site of observation is not 
at the same time destructive of the tendency of the S. W. to the same spot, but that 
the S.W. is displaced by the superior strength of the N.E., and is then obliged to 
continue its course at a higher level ; — but the displacement is probably partially in 
a horizontal, and not altogether in a vertical direction. 

The N.W. winds prevail cotemporaneously with low atmospheric pressure 
in the periods included lq the first column below ; — the second column including the 
periods of high pressure. 



Periods of Low Frees. 



Jan 2B — Feb. 7 
Nov. 24 — Dec. 4 



PeriodB of High Press. 



Dec. 5 — Deo. 6 
Be€. 19— Jan. 3 



The second period in the first column, and the first in the second column form the 
principal periods of intense prevalence for this quadrant. The commencement of 
the season of N.W. winds is preceded by the establishment of the wet season in the 
N.W* regions : the N. W, winds increase in their frequency from the beginning of 
November : the atmospheric pressure begins to decline on the 10th; on the 15th 
the S.W, begins to increase in frequency, and two days after, the force augments ; — 
and the 15th is the date that has been fixed upon for the northern regions becoming 
the principal site of deposition : it appears therefore that the deposition in the north 
draws upon the S*W* branch of the horizontal circuit pertaining to the neighbourhood 
of the sit^ of observation at an early period, and thus reduces the atmospheric 
pressure ; and that subsequently the site of principal deposition recedes further to 
the Korth, — to Greenland, probably, first, and finally to the midst of the extreme 
north latitudes of America—and the consequent return eurrent from these extreme 
points reaches the site of observation on Fovember 24, and the collision betwoea 
the F*W. and S.W. currents gives rise immediately to augmenting atmospherio 
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pressure ; — the yalue increasing the day after the N,W. sets in, and bringing the 
pressure to a value above the mean. The increasing frequency of the N.W., which 
began with the 1st of the month, continues till Dec. 2 ; and this is at the cost of 
the S,E., which diminishes in frequency from the 3rd to the 30th ; imd of the N.E.j 
which diminishes from the 13th to the 24th : the principles thus laid down for the 
explanation of the low pressure in the second period, apply better to the first part 
than they do to the last part of the period j but the defect in the vapour pressure 
during the last four days affords satisfactory explanation here : the defect in the 
vapour pressure for these days is ,0441 in., and that for the atmosphere only .0205, 
Whilst the N.E. closes its season of prevalence with low pressure, the N.W. 
commences its season under this condition; and, indeed, the same tendency is 
observable at the close of each period of N.E* wind with liigh 
commencement evaiv--*i£^-^ 



Page 108, 



periods of Low Press. 



Jan. 28 — Feb. 1 
Nov. 24 — Dec. 4 



Periods of Higli Press. 



Dec. 
Bee* 



6 ^ Dec. 6 1 

19 -. Jan. 3 1 2 



, ..^wvrv^^xi^ uic umer, and tlie united cnrrents thus 
give riBc to a great depth of atmosphere. There seems to be no room to doubt 
that the high pressure of this period depends upon the converging, but collateral^ 
northerly and southerly currents producing a deep — or rather high — tstream of 
atmosphere. 



EASTWAED BUS. 



The S. W, is by far the most prevalent of the four quadrants of winds ; and in 
this quadrant the westerly influence preponderates over the southerly : the viind 
from the W.S.W. point is nearly twice as frequent as that from the S.S.W., — the 
proportion being 362 to 192 : the disproportion is greatest in July and August, the 
W-S,W. being more than four times as frequent as the S.S.W. in these months : on 
Bn 
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January and December the disproportion is very small, as the annexed Table will 
show. The N,E. winds show a similEur tendency to suffer deflection towards the 
East during the hot — or rather during the early hotter months : if the values for 
May, June, July be grouped in one category, and those for the remaining nine 
months in another ; it will be found that the N.N.E* wind is 2| times more fi^equent 
than the E.N.E. in the former category ; and the E.N.E. has slightly the preponderanoe 
in the latter. 



Ibnth. 


S.S.W. 


W.8.W. 


Ti.N.K 


E.N.E. \ 


Jao. , , 


24 


25 , 


14 


15 


Feb. .. 


S 


28 


16 


15 


March 


16 


21 


14 


24 


April . . 


13 


27 


16 


16 


May ., 


21 


32 


30 


12 


June ,. 


23 


38 


18 


7 


July .. 


11 


46 


9 


4 


August 


10 


46 


U 


14 


Sept ., 


12 


16 ! 


11 


20 


Oct. . . 


16 


31 


14 


16 


NoF. ,, 


16 


23 


17 


11 


Dee. .. 


22 


29 


24 


15 



This hias in the movement of the atmosphere may possibly depend upon the 
tendency of the atmosphere to flow from the vapour yielding gnJph stream of the 
Atlantic, and to the heated dry land districts of central Europe. 

The S.E. mnd seems to occio*, principally, aa a transition wind ; that is to 
say, the wind falls into this quarter temporarily, as it comes in the route the wind 
takes in shifting from one point to another : the exceptions to this rule may be 
looked for at those dates when the S.E. exceeds in a marked degree its mean value 
for frequency ; upon these occasions some other specific agent may be suspected to 
be in the field. The tiunsitional occunenec of the 8,E. is most constant upon the 
occasions of the wind shifting from N»E. to S,W, ; but it obtains conspicuously, 
also, in the shifts from S^W. to N.E. Even in the shifts behveen the N.W. and 
S.W., the wind shows a preference to moving through the East rather than the 
West : if the shift is from N.W, to S.W., a leaning is first observable to the N.E., 
and subsequently to the 8.E. ; if it is from 8.W. to N^W,, the leaning is first to 
the S.E., and subsequently to the N,E. There are three dates of markedly high 
values; — viz,^ November 3, September 13 and March 30: the first of these dates 
falls on the 49th day of a period embracing sixty-nine days on which the 8,W, is 
the quadi'anty and the W- the semicircle^ from which the wind blows : this period 
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is preceded by one in wHoh the wind is N»E*, and N, ; it is succeeded by one in 
which the wind is N.W., and W. September 13 is the 13th day of a period of 
N.E.J and N, winds: a long period of S.W*j and W. sets in on the 16thj — these 
winds having also prevailed for a long period prior to September, March 30 is the 
6th day of a period embracing fifteen days of S. W., and W. winds : the period is 
preceded by a long one of N.E., and N., and is succeeded by another of the same 
nature,* 



COLLATION OF THE FOUR SEMICIRCLES AI^D FOUB QTJAI)R.1NT8. 

The following Table exhibits the order of frequency ; also the relative 
frequency, with which the wind flows from the eight different directions indicated. 
The letters indicating the cardinal points refer to the semicircles they represent. 
The values belonging to the semicircles are necessarily intermediate between those 
belonging to their respective quadrants. — See Table XXII,, and annexed explanation. 



The B.W. 


being 


as 2*60 in 8 


W, 


is 


2.28 




N.W. 


if 


L96 




H. 


tt 


1.84 




S. 


tf 


1.8a 




N.E. 


i» 


1,71 




E- 


n 


L38 




aE. 


jj 


IM 





The values^ as they are introduced in Table XXII., and which will be used in 
the following statement, are given in such numbers as bear the proper proportion 
to 32. 

The equality of the N- and 8. contrasts here with the inequality of the E, and 
*W- semicircles, — the excess in the 8.W. value counter-balancing the defect in 
the S.E. 



* Each of theee dates is associated with a period of abimdant depoaitioa at tb;e maguetio pale, as ia 
shewn by Table II., Appendix C. 
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The next Table gives the months and Seetions in which each of the eight 
directions exceeds its annual mean value. 



Wind, 


Sections. 


Months. 1 


N. 


1 


2 


3 


4 8 10 


11 


13 




2 


3 4 11 


12 


S. 


5 


6 


7 


9 10* 








6 


7 8 10 




E. 


1 


2 


3 


4 5 8 


9 


12 




2 


3 4 5 


9 


W. 


1 


5 


6 


7 10 11 








6 


7 8 10 


11 12 


N.E. 


1 


2 


3 


4 5 8 


12 






2 


3 4 5 


9 


8.E. 


2 


3 


4 


8 9 10 


12 






3 


4 5 9 




8.W. 


5 


6 


7 


9 10 








6 


7 8 10 




N.W. 


1 


6 


7 


8 10 11 


12 






2 


7 8 10 


11 12 




On Jfljiuary 4, — date of the preliminary min. temperature — the S.W., W.j and 
N.W. winds are each at the value ^ ; whilst the N.E., E., and S,E, are, respectively, 
7.2, 6.4, and 5,6 ; the N.E, at this time attaining a casual min. value. On January 
25j — date of max. preliminary rise of temperature — the 8.W., W., and N.W. are 
11. 8 J 10.8, 9.8; the W. at this time attaining a casual max. value; whilst the 
N.E., E., and S.E. are 6.0, 4,3, 2*6, each of these three being a casual minimum. 
On Feb, 11^^ — date of min. temperature — the N.W,, N.j and N.E. are 8.4, 8.7, 9.0; 
the N. being only 0.3 short of its maximum, and the N.E. at a casual maximum ; 
wMst the 8.E., 8., and S,W. are 3.2, 6.0, 8.8. On May 5,— date of mean 
temperature, — the several dii-ections are each near their mean values : the N.E. has 
the highest value, and departs the most from its mean ; the S.W. ranks next in 
these particulars; and the S.E. has the lowest value. On July 11, the direction of 
the wind serves in some mcasui'e to account for the check that occurs in the 
increment of temperature at this time ; the N. W. attains^ a casual maximum 9,4, 
and the B.W. a casual minimum 13.0, On August 4, — date of max. temperature — 
the 8.W. is greatly in excess of its mean value, and preponderates greatly over the 
other winds: the S., S.W., and W. are 9.0, 15.2, 11.4; the S.W., and W. attaining 
their max. values for the year: the N., N.E., and E. are 6.0^ 4.4, 3,6. On October 
20, — date of mean temperature — -the several directions are even more near to their 
mean values than at the vernal mean; but it is curious that in almost every 



♦ When the same diTision of the year is repregented as giving an excess to two oppoiite dlrectioDs 
this arisoB from the two being evenlj balancedi — more than one placa of decimals being required to show 
the diffcrf nee. 
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infltance the excess and defect — as to mean value — are reversed at the two periods ; 
the departnres from the means standing thus — 



Vernal MeRu. 
A.atiiimiQl Mean. 


N. 


s. 


E. 


W. 


N.E. 


SE. 


8.W. 


N.W. 


+ 0.1 
+0.1 


-0,7 
0.ft 


+ 1.3 
—0.9 


-1.8 
+ 1.1 


+2.2 
-1.4 


+0.4 
-0.4 


-1.8 
+0.4 


-1.8 
+ 1.8 



Ob December 6, and on January 18, — dates upon which a remarkable increment of 
temperature occurs in association with similar positions of the sun — the S.W,, and 
W. are at a high value; being at the former date 10.6 and 10.7, at the latter dfite 
12.4 and 9.3. 

In the Period of Aeration, viz., Section II. (Feb. 24— March 22)^ the N.E. 
has the highest value, and this is 2*6 above its mean: on March 8^ — date of max. 
intensity — this wind is at a casual maximum, 9,8, which is 3.0 above the mean. 
In the Period of Evaporation, vk.^ Section IV. (April 19— May 18), the N.E. has 
the highest value, which is 2.5 above its mean: on April 21^^ — date of max. 
intensity — ^tlie N., N.E., and E. have the highest values; the N. value being 8.1, 
which is 0.7 above the mean ; the N.E, being at its maximum, 10.8, from April 17 to 
April 20; the E. being also at its maximun, 8.0, from April 19 to April 22. In 
the Period of Vaporisation, vi^,^ Section VII* (July 21— Aug. 19), the S.W. has the 
highest value, and is 3,6 above its mean: on August 3, — date of max. intensity — 
the S., 8.W., and W. have the highest values; the 8. being at its maximum, 9,2, 
on August 6 ; the 8.W. at its maximum, 15.2, on the 4th ; the W. at its maximum, 
11.4, on the 2nd. In the Period of Condensation, vu.y October, the S.W., and W. 
have the highest values; the 8.W. being 0.9 above its mean, the W. 0.8 above its 
mean: on October 3, — date of max. intensity — the 8., S.W,, and W. have the 
highest values; the S. being 1.5 above mean, the S.W. 3.2 above mean, the W, 
0.9 above mean. 

The values for the N. semicircle preponderate over those for the 8. semicircle, 
from January 24 to March 27 ; and from April 7 to May 17 ; as well as m the four 
shorter periods : the number of days included in this category is 1 92. The values 
for the 8, semicircle preponderate over those for the N. semicircle, from May 1 8 
to August 26 ; as well as in five shorter periods : the number of days included in 
this category is 169. The values for the E. semicircle preponderate over those for 
the W, semicircle, from April 14 to May 2 ; as well as in two shorter periods : the 
number of days included lq this category is 39. The values for the W. semicircle 
£ E 
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preponderate over those for the E. semieirclej from May 3 to September 2 ; and 
from September 15 to March 7 ; as weU as in one shorter period : the number of 
days included in this category is 323. 

STATISTICS OP PARTICULAR PERIODS. 

With a view to investigating the laws respecting the direction of the 
atmospheric currents, the precise Point of the compass from which it flows has 
been ascertained for those particular periods of the year which have some marked 
feature belonging to them. The method pursued in this investigation requires 
some explanation : and, in the first place, the Poift of the compass from which the 
wind shows the Btrongcst tendency to blow at any given period, will, for the sake 
of bre^dty, be denominated the itrong Point: — the periods selected for examination 
are those which exhibit a marked preponderance in some one quadrant over the 
others ; but several of the periods possess some additional characteristic : — nine 
consecutive days are taken at the respective cidminating points of preponderance ; 
and the number of days that the wind blows from each Point of the compass, on 
the successive nine dates, during the sixteen years, is ascertained : — the values being 
thus determined for each Point, the one is adopted as the drong Point which gives 
the highest number of days in combination with the two proximate Points on each 
side ; and imder this arrangement the stiong Point does not generally happen to be 
identical with that which exhibits the max. value in the whole series, taken 
singly : — each group of nine days will have a central date assigned to it ; and this 
date is generally the culminating day for preponderance (as computed upon the 
sixteen years); but, occasionally, some other of the nine days is substituted 
for this day of culmination, for the sake of adopting one possessed of some special 
characteristic. It is by no means the case that the values for the respective 
Points decline progressively from the strong Point towards the opposite side of the 
circle ; it is, on the contrary, very frequently the case that the Point of second 
strength is found at, or near, the opposite point of the circle, though in other cases 
a well marked Point of second strength is separated from the strong Point by a 
quarter of the circle. 

The direction of the ^^4nd, at the site of observation, is much more controlled 
by local peculiarities of the terrestrial surface than by any conditions that may be 
supposed to give a law of general application ; and the same may probably be said 
of the whole of Europe, if not of the north temperate zone. The western districts 
of Europe are interposed between the Atlantic on one side, and extensive land 
districts including extended plains on the other : and these two distant regions, 
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having tlio site interposed about mid-way^ constitute poles of action, — an action 
corresponding to that which is so constant and regular in the tropical regions ; but 
with the correspondence there is this marked difference, t';>., whilst on the one hand, 
there is always between the tropics a central zone of high temperaturej and in the 
tropical latitudes a zone of comparative low temperature, so that the two regions 
bear constantly the same relationship to one another ; — on the other hand, the two 
regions in the north temperate zone exchange their polar characteristics periodically. 
Whilst temperature is rismgj imder the increasing influence of the sun^s rays, the 
heat augments in the land region much more rapidly than in the sea region ; and 
the former becomes the pole of Mgh temperaturej and it becomes at the same time 
the region of min. humidity, and jjrobably even of miu, dew-point: the latter region, 
whilst it retains a comparatively low temperatm*e, becomes the region of max. 
humidity, and of a value for dew-point certainly very high: the relationship 
between the atmospheric and dcw-poiiit temperatm^es is, thus, very different in this 
large portion of the temperate zone from what it is in by far the greater part of the 
torrid zone : when the temperatiire declinesj it docs so tar more rapidly in the laud 
region than it does in the other; and^ indeed, it begim to decline in the one whilst 
it is still augmenting in the other ; and it results from this that at the time the 
Atlantic acquires its max., and a very high temperature in latitudes but little South 
of the English Channel, — the Gulf stream being the sito of the greatest intensity 
of the condition — the land region is simultaneously subjected to a great reduction 
of tcmpemture : and this reversed condition m regard to temperatiu'c is accompanied 
with a reversal of the atmospheric current^ — to the extent at least that limited local 
observation, at the surface of the earth, could determine ; the direction of the wind 
changiQg from about two Points south of W., to about three Points north of E : 
during the season of augmentiag temperature, the atmospheric action dependent 
upon temperature and vapour is progressive and gradual^ and the western flow is 
maLutauicd in force for a very long period ; but when the temperature dccKnes and 
precipitation sets in, these events occur more abrupt!)^, and the latter interferes 
materially with the movements that would, obtain under the agency of temperature 
alone, and the direction of the wind, consequently, becomes much more variable. 
In the Torrid Zone, the region of high temperahu*e is also, and it is permanently, the 
region of precipitation, —precipitation l>eing here effected as soon as the almost 
saturated atmosphere m subjected to a sufficiently low temperature in its ascent to 
a higher level ; and alternations and variations corresponding to those of the 
temperate zone are consequently not observed. 

The alternative as to the eastward or westward flow of the atmosphere must 

depend a good deal upon the rapiditg with which it moves in the direction of the 
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Poles : if the atmosphere be transferred rapidly from a lower to a higher latitude, 
it must arrive at the higher latitude with more of the eastward bias which it 
acquired in the lower latitude, than it would have under a slower rate of such 
transference: supposing the atmosphere to remain stationary at any latitude, it 
would evidently by degrees acquire a motion approaching to that of the surface on 
which it rests : and, consequently, in the case of its proceeding from a higher 
latitude to the one of rest, it would lose much of its original relative eastern bias ; 
and in the case of its arriving from a lower latitude, it would entirely lose its relative 
western bias and acquire an eastern : the turn of the scales, therelbre, as between 
East and West, might be determined by the rate of the Polar movement : this view 
of the matter is supported by facts, — the tw^o* groups which are calculated to 
illustrate the point each afforrling a favouring indication — though it must be 
admitted that the valuers giving this support are of no great weight: upon comparing 
the recorded force of the wind for the days with a wind on the east side of S. in tho 
group of April 2, with that for the days with a wiod on the west side of 8., the E. 
gave a mean force of 1.84, against L94 for the W. ; and upon making a similar 
comparison with the particulars belonging to the group of September 3, — ^the N. 
being here the point of separation — the E» gave L82, against 1.32 for the W. : the 
result of these comparisons could not be expected to be very marked considering 
the many complications that might interfere ; moreover, the evidence at command 
was not calculated to elicit the full amount of the difference, because, the force 
of the wind had been noted with only three degrees of force, and of course the 
intermediate value was the one that most commonly came into the calculation 
on both sides. The great prevalence of S,W. winds is in favor of the received 
doctrine as to the impetus given to the atmosphere by the revolving motion of the 
earth, but it is quite opposed to the theory of a flow from the Equator to the Pole : 
the gradual veering of the wind to the W. Point, and the close approximation 
to this Point exhibited by the group for October, are very consistent with the 
theory of the western bias, but they demonstrate that some other potent agency 
must at least concur with thia to produce the result : the atmosphere could not 
flow northward, upon the principle of flowing to a colder region, at a low level; 
and there is a fair presumption that the current which is flowing in proximity to 
the surface of the earth is seeking — not a colder, but — a warmer spot It appears 
that upon general principles that have already been referred to, a N.E. tending 
current (supposing it to be flowing at a low level) would sooner or later reach a 
line where its northward progress would be arrested, and in the districts under 
review local peculiarities would conduce to the same result : if the cuirent arrived 
at the latitude of arrest with a relative eastward motion,— due to the eastward 
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movemeBt of the earth being less rapid than that of the atmosphere at the time of 
iU anival — this would necessarily subside upon its northward progress ceasing, 
and even a re\mlHion would ensue together with a bias to the South — the pressure 
resistance to its progress being less on this side than on the North side. But the 
S.W- current of Europe is dependent (mainly) upon the he^t of the inland distiicts 
towards which it is flowing ; it would therefore maintain its eastward cour^se xintil 
it arrived at the point of attraction, and being here in a state of rest it would 
ascend as at the Equator : it might then, having lost its eastward impulse, acquire 
a relative westward motion, and return at least as far as to the western districts of 
Europe, where the E, and even the N.E. wind, if it be felt dui'ing the season of 
these ocemTences, is pretty sure to be oppressively hot; the currentj however, would 
have a stronger bias to the northern and colder latitudes than to the southera and 
warmer, and would be likely therefore to keep to the N, of the English Channel : 
the plains to the westward of the Onral mountains being thu^ supposed to be the 
terminus of the S*W. eiin-ont, there would probably be a strong cold south tending 
current from this range of mountains to the ti^opical latitudes which would 
contribute to counterbaknce the S.W, efflux from these latitudes : the great bulk 
however of the western current probably ascends to the summit of the Oural 
mountains, and having there deposited a great portion of the vapour it had brought 
from the Atlantic, then returns on the eastern side of these moimtains to the 
southern latitudes,— being now subject to the thermometric instead of the hygro- 
metric law : this hypothesis would account for the insatiable thirst of the districts 
to the eastward of the site of observation,^ — the cold of the mountains continually 
abstracting from the atmosphere the vapour which the heiit of the jilains had caused 
it to absorb. 

We may now proceed to the discussion of the several groups, individually : — 
taking them in the order of the dates, the fii*3t emhmces the nine days, January 10 
— 24, and the values for the different points are as given below : the sti-ong Point 
is indicated by this type 6, the Point of second strength thus 4, and the Point ul' 
lowest value thus x * 
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^riMi B.W. byS. is here the strong Point, the N.E. the Point of second 
JlfWIgth, and tho S.E. by E. gives the lowest value. This period is remarkable for 
Ibli bfffh temperature that intervenes between the two min. values for temperature : 
th6 uinm duyn include those on which this temporary increment of temperature 
lir^M3tmd» at its greatest rate : they occur during one of the great flows of the air 
ftfrnuiitmrnt of the atmosphere to the northward — or at least during a great 
fii^Turiiulation of this ingredient at the site of observation; it therefore appears 
highly probable that it is the momentum of the air that gives j or rather constitutes, 
the direction of the wind. On the 26th, temperature begins to fall again, on the 
2Kth the S*W. is supplanted by the N.W*, — ^tho latter flowing as an under current, 
whilst the former continues its course at a higher level : the air pressure continues 
to augment : the low lying current from the N. semicircle preponderates over the 
B, on February 7, attaining at this time one of its two highest values in the year ; 
on the 9th the N.E. is the preponderating quadi-ant: on the 11th min. temperature 
occiurs : on the 1 5th the air pressure reaches a max. value. It is to be further 
observed that the northward current being at this period of the year more 
dependent upon the general law than upon the local law, which comes into force 
subsequently, the direction of the wind is on the south side of S, W. ; the dii^eetion 
of the current being now detennined by the atmospheric momentum. 
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This group embraces March 3 — 11 : March 8 is the culminating day of the 
Period of aeration : the K.E, is here the strong Point, and the next on the N* side 
is nearly on a par with it : the Point of second strength is the S.W, : the Point of 
lowest value is the 8.8. E, : the revohong vertical current is therefore now 
established in full force, in that form which obtained as an exception to the rule 
before ; tliat which was the nile before being now the exception : the prevailing 
alternations here do not affect the line in which the cuiTcnts flow : the alternate 
direction depends upon, or consists in, the northern flow reaching, or not reaching 
the site of observation : the discrepancy of temperature in the northern and in the 
southern regions is such, that the southward under current is established in great 
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force; and this is so notmthstanding an accession of air from the South occurs which, 
in rertical measurementj is without a parallel during the year : the N*E. quadrant 
acquires a great preponderancCj and maintains it from February 27 to March 24 ; 
and the N. preponderates over the other semicircles during the same period : when 
the northwai'd air-flow induces, or concurs in, a temporary establishment of a S,W. 
current, this quadrant has more of the W. bias in it than was shown by the former 
group. During the latter pai*t of Pehruary a combination or succession of several 
meteorological conditions obtained, such as arctic deposition, arctic cold, increment 
of heat in the South, fluctuations and great increment in the air constituent ; the 
direction of the wind was consequently subject to frequent changes, and no one 
quadrant or semicircle gained any great prepondei^nce over the others : the period 
under present consideration is marked by a more harmonious combination of 
conditions, and more settled state of atmosphere ; the established phenomena are 
those belonging to arctic cold and excessive influx of air ; these conditions, though 
proper to the period of the year, lead by their excess to their own reversal ;— first, 
the excessive accumulation of air subsides, by the upper as well as the lower 
current flowing to the southward ; thisj by lowering the pressure in the northern 
latitudes and msing it in the southern, puts a stop to the northern current on 
March 22, and the S.W- flows in ; hesitation is observable in the air movement ; it 
flows in again for a few days at the site and then resumes its outward flow, haying 
found a channel for its southward couj^e, possibly at a high level, probably over 
the land sui'face iu the eastern longitudes,- — the S.W* current still miuntaining itself* 
at the site: the efflux of air continues — as e^ddenced by the barometei' — until 
April 8, when it appeal's that the atmospheric deficiency in the North is such that 
a getieral flow ensues in that direction. 
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This group embraces March 29 — April 6. The S.W. is the strong Point : the 
S.E* by E. is the Point of second strength : the Point of lowest value is N. by W. 
The oscillations of the air do not now form a conspicuous feature in the 
meteorological changes, and perhaps this accounts in a great measure for the 
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preralent cmrent not keeping to two opposite Pointa : the principal tendency of the 
atmospheric flow at this period^ which is connected with a S.W, prepondemnce of 
no long continuance J is that from S, to N,j without any evidence of a return 
current. The 8,W. quadrant prepondcmtes within a limited range, inclnding the 
site, on March 26 : the prepondenuice increases in value at the site and, no doubt, 
simultaneously extends its range, until April 1 ; but the accompanying efflux of 
air continues until April 8 : as the air flows in again (with a rising bajometer), and 
the 8.W. current may be supposed to become general and a N*E. current at the 
same time to approach nearer to the site, the preponderance diminishes at the site, 
— the earbf prepouilerance here observed existing probably only at a low level and 
extending not beyond the sea and its immediate neighboui'hood — and the 
preponderance is not maintained after April 9. It is a rcmai'kable coincidence 
that although the wind turns to the S.W* on March 25, no impulse is given to the 
increment of the dew-point temperature; at the date given to tins group the 
increment is considerably reduced, and on the 10th it sinks nearly to 0: there is, 
thus, strong e\adence aflbrded that the vapour which must accompany the S.W. 
wind is lost by deposition at the site it flows to ; that is to say in the northern 
latitudes both E. and W. probably of the site : it is difficult to say which of these 
agencies is most effective, m,, the deposition in originating the S.W. current, or 
the S.W, current in originating the deposition; perhaps they have about equal 
weight. As the air pressure in the North approaches a mean value and the 
atmospheric oscillations northward subside, one clement in the direct K. tendency 
is brought to a low value, and this favours the flow of the atmosphere from the E, 
side of S. ; this gives a marked feature to the period, the 8,E* attaining very nearly 
its max* value for the year on March 31. 
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This group embraces April 14^ — 21, April 21 is the culminating day in the 
Period of Evaporation. The N,E, by N, is the strong Point : the S, W. by W. is 
the Point of second strength: S. byE, is the Pomt of lowest value. The 
preponderating influence in giving direction to the current is, here, the low 
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temperature in the North and North-east ; — this being a return to the conditions 
that obtained ia Mareh^ — but whilst the N, semicircle shows a value below what 
it was in March, the E. exhibits now its max, value for the year^ and the N.E* 
exhibits its max. value on the days April 17 — 20; from which it would appear 
that the pole of low temperature is now transferred to the northernmost latitudes 
of Europe : the influence of second potency iq giving direction to the current is the 
high temperatui'e in the South and South-west ; and thus the ciuTent keeps nearly 
in one line between opposite points again; — the summer S,W, flow occasionally 
altogether displacing the N*E*, or elsoj and this seems most probable, the under 
current from the N.E. occasionally recedes before the S.W., which is ready to 
occupy the ground whenever resistance to its so doing is withdrawn : this point has 
been put to a statistical test ; it is found that the mean atmospheric pressnre for all 
the days with a N.E. wind in the sixteen years, during the period April 10 — 25, is 
0.3 in. (,313) higher than it is for the days with a S*W. wind during the same 
period ; which great difference implies that the N.E, keeps possession of the field 
in spite of the opposition of the S*W., and that when the 8.W* preponderates, this 
is as a consequence of the recession of the N.E*, rather than as a consequence of tht^ 
8.W. overpowering the N.E. ; and this would naturally be brought about by the 
extreme northerly latitudes of Europe partaking of that increment of tcmperaturt^ 
which is supposed now to occur io the more central districts with great energy : the 
northern current does not probably meet its rival face to face, but by pressuig on 
its flank restrains it from advancing northward whilst flowing eastwardly, and then, 
as the northern current recedes, the eastward advances iuto higher latitudes. The 
S.W. begins to increase in frequency on April 23, and on May 10 it is established 
as the prevailing wind of the summer season. 
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This group embraces August 1 — 9. August 3 is the day of max. temperature 
and the cubninatiQg day for the period of vaporisation. The S. W, by W. is the 
strong Poiot ; N.W* by W, the Point of second strength ; and S.S-E, the Point of 
lowest value. From the setting in of the 8.W, wind on May It) up to the present 

cidminating period of the year the meteorological phenomena progress with 
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considerable regularity and constancy : there is, howeverj some little vacillation 
observable in July, which seems to be attributable to the excessive accumulation 
of vapour : it may be supposed that active deposition occurs for a limited time on 
the Alps or the Appenines ; this would accord vnth the intli cations observed at the 
site: an unusually high value is attained by the N.W, quadrant on the 10th and 
11th July ; duiing July 13 — ^16 the increment in the atmospheric and dew-point 
temperatures is reduced to a merely nominal amount ; on the 20th a considerable 
reduction in the atmospheric pressure is manifested^ the values having commenced 
declining on the 3rd, with a simultaneous augmentation of the values for the N,W. ; 
and on the 26th the S.E. quadrant has its lowest value for the year* The very 
low value for the 8.S.E., and the high value for N.W. byW.j exhibited by the 
Table under ™w, ai*e explained by the above details and h}^othesis. The 
S.W. quadrant shows its highest value for the year on August 3^ and this max. 
value is no doubt govei-ned by the max. temperature : the precise pohit fi'om which 
the wind blows wili be determincdj first, by the position of the abundant vapour 
supply^ and secondly, by the position of the diy and heated district to which the 
vapour is di^awn,— the former being the English Channel, the Atlantic and the 
Gulf Stream ; the latter, the extended inland Plains of Eiurope about E.N-E, of the 
English C*hanncl : as the heated vapoiu* yielding region of the Atlantic, and more 
especially of the Gulf Stream, shifts towai*ds the North, the direction of the current 
at the site would lean more and more to the West, and this it is found to do, being 
at this period in the W, half of the quadrant, and approaching still nearer to the 
West subsequently. 
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This group embraces September 2 — 10. Sept. 3 is notable from the atmos- 
pheric pressure then attaining its highest value for the yeai\ N.E. by E. is the 
strong Point ; N.W. by W. the Point of second strength ; S. by E, gives the lowest 
value. After the attainment of max. temperature changes of an organic and 
extensive kind ensue : d<?crement of temperature is attended with deposition^ and 
this helps to give a new direction to the atmospheric current and produces various 
commotions and changes in the atmosphere. The temperature in the eastern 
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T^KKir constituent^ — from the vapour source, and along the English Chajmel : the 
ageiicy of next force is the low temperature of the Loland districts which comes into 
play occasionally upon the cessation or abatement of deposition : these two agents 
happening to stand in opposite directions, in reference to the sitCj the atmospheric 
crurrent is very much limited to a nearly straight line between two points. The 
deposition of warm vapour and the overcast sky in the inland distrietSj by checking 
the decrement of temperature, — possibly converting decrement to increment — 
would farther tend to cause the recession or cessation of the N,E*, which is 
exchanged for the S.W, quadrant on September 16. The decrement of temper- 
ature, although considerable at the site at this period of the year, is no doubt of 
greater amount in the inland neighbouring districts — North, East, and South ; and 
the deposition would therefore be greater also, and under these circumstances there 
would be an efflux of atmosphere from the central point towards at least three 
quarters of the compass; and in accordance with this the atmospheric pressure 
subsides fit>m its max. value on September 3, to its min. on October 4 ; and this 
occurs although there is not Buy great diminution of the vapour pressure : there 
remains one channel free for the inJJus of atmosphere, and this a narrow one, — vh.j 
the T^ngliah Chamud; it is therefore likely enough that the heavy westerly and 
eouth'Westeriy g^ke should occur here, which are in fact so commonly experienced 
during the season of the autumnal equinox. 
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This group embraces November 27 — December 5. W, byN. is the strong 
Point ; E, by S. the Point of lowest value ; no one Point is entitled to the second 
rank ; and this is the only group in which the Point of lowest value stands opposite 
to that of the highest value: there is a range of seven Points, w., N*W. to 
W*S*W., which all have very high values (this is rendered more manifest if the 
three following more correct values be given to the three Points, N.by W*, W., 
W. by N, ; m. 5, 9, 9, instead of 6, 3, 14 ; — see p. 10 as to cardinal Points), and 
in this range is accumulated a very disproportionate share of strength : the N.W, 
quadrant has its max. value for the year on the days Nov. 30 — ^Dee. 2. and the W. 
semicircle rises very nearly to its highest value on Nov. 30. The site of governing 
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agency appears to be extended over a greater are^ than is usual : the agency is 
supposed to be distant deposition^ and the sit© of the controlling deposition is 
supposed to include the pole of minimum temperature, — the range of seven Points 
including several latitudes of lowest temperature. 
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This group embraces Dec. 22 — ^30. The strong Point is W. ; the Point of 
second strength N, ; the Point of lowest value S,S.E. Supposing the direction to 
be here again determined by distant and copious deposition^ the site of max, 
deposition will then appear to be alternately in the North and in the West, The 
distinguishing feature of this period, consists in the sun having his extreme south 
declination : the arctic zone is entirely deprived of the solar rays, and the lowest 
temperature would probably occur in this region if there were no extensive land 
district in the neighbourhood ; but the extended land area in the north of America 
causes a lower temperature to occur there, wfien radiation is active, and the site of 
lowest temperature consequently shifts from one of these regions to the other, 
according as clear sky and radiation from the earth, or cloud and radiation to the 
earth, preponderates. 

The spot from which the atmosphere flows to another locality is not to be 
assumed t^ be exactly that indicated by the wind vane, on account of the bias 
given to the apparent direction by the rotation of the earth ; this compUcation has 
not been noticed in the foregoing discussion because it is impossible to estimate 
its influence. It may be stated, generally, however, that in three quadrants, mz,, 
N.E., S.E. and S.W., the line for the direction of the locality will approximate 
more nearly to that from Pole to Pole than the line for the direction of wind does ; 
and the more near the line for the locality is to that of the Poles, the greater will be 
the deflection of the wind : in the N. W, quadrant the rule will be reversed ; a current 
directly from the N. Pole would arrive at southern latitudes as a N,E* wind, and the 
further the starting point is removed from this point the less will be the deflection. 

It is to be observed that the sum of the values in these Tables never quite makes 
up the whole amount of 144, (9 x 16 ^ 144) because there were always some days 
on which the wind was too variable to admit of its being assigned to any one Point, 

H H 




126 EQUATOEIAL CFRBENT — ^DEFOSmOir AS DEPEPmEHT OS TEMPEEArraE. 



INTERTEOPICAL CUEEENTS. 

The tropical and intertropical regions are characterised by atmospheric 
eurrenta very different from those which obtain in the Temperate Zones : there are 
principles of action in force which are common to these two regions, but there are 
compliciitions peculiar to the Torrid Zone, The revolving currents between 
North and South, in the Temperate Zones, depend upon the different temperature 
and moisture of the atmosphere in different latitudes : the rapid revolution of the 
surface of the earth is the agent upon which mainly depends the direction of the 
wind at the Equator : this influence abates with every increase of latitude ; hut it 
continues to be powerful up to the latitudes of the tropics : the surface of the earth 
gives to the atmosphere a motion corresponding to its own, but of course it does 
not communicate movement equal to its own; and, consequently, although the 
atmosphere is, in &ct, circulating rapidly from W. to E., its relative and apparent 
movement would be from E, to W,, — ^if it remained uninfluenced by other causes* 
But it is not tKe great mechanical force now referred to, alone, that gives direction 
and force to the wind between the tropics ; the peculiarities in regard to variations 
of temperature have gi'eat influence in some localities on the direction of the 
current : the small change of temperature that the sun's change of position with 
the seasons of the year gives rise to, causes the tendency to N. and S* currents 
to be very weak, Eeduetion of temperature produces deposition^ in these 
regions, through three different agencies: first; — as the air and vapour ascend 
rapidly from the surface of the earth in consequence of the high temperature 
imparted to thcnij they arrive at a level of comparatively low temperature ; and 
they continue to rise till the temperature is low enough to condense the vapour : 
secondly ;— mountain ranges, from their great elevation, may have so low 
a temperature at their summits as to cause condensation of the atmospheric 
vapour ; this is the case with the Himalayas : thirdly ; — the polar* currents which 
proceed towards the Equator, and in their course impinge upon the N. and S» 
borders of the equatorial current, act as cooling agents upon the latter, The first 
of these become effective only where the sun's vertical rays produce the greatest 
elevation of temperature, and the greatest quantity of vapour at the level of the 



♦ The use of the word polar is cot meant to imply that the atmosphere eomes from the Pole ; it is 
Uied to denote a oold current proceediDg from iome unknown latitude between the Equator and the Pole. 
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earth*8 surface ; and this agency appears to be sufficient to keep up a constant 
profuse deposition in the varying latitude of the sun*s position ; so that deposition 
may be said, in these regions, to depend upon the excess of vapour, rather than 
upon low temperature : from this it results that in the neighbourhood of the tropics 
there is one long wet season in the year; — in India it begins in June and 
ceases at the end of October ; but near the Equator there are two, eompanitively 
short, wet seasons ;— one whilst the sun passes from North to South, and one whilst 
he is passing from South to North ; this, it would appear from Dr. Livingstone's 
statements, is vea-y markedly the case in Africa, The Himalayas and the Ghats 
are each observed to act as agents of the second class, concurring with the first ; 
they contribute their influence in determining the periods of the wet season, — 
giving intensity to it, and modifying the dh'ection of the atmospheric current : the 
Himalayas appear to prolong the wet season to a later date than would obtain 
independently of them : under their influence, the down-fall is inordinately heavif^ 
also ; the equatorial current towards the East is diverted towards their position, 
and has great velocity given to it ; and it then acquires the name of the S.W. 
monsoon : but the increased force of this current occurs at an earlier date than the 
wet season ; viz.^ in May ; and this may be attributable to the Plains on the North 
side of the Himalayas having acftjuired a temperature in this month sujierior to that 
which exists under the sun's vertical rays ;— the heated atmosphere here ascending, 
and creating a current to the locality, across the Arabian and Indian Seas ; and 
thus the heated Flam and the fi'eezing Mountains — upon the vaporised atmosphere 
coming under the influence of the latter — ^would concur with the motion of the 
earth in giving velocity to the atmospheric cuiTcnt : the Ghats being situated far 
to the South of the Himalayas, their influence is not manifested untU the sun has 
passed far to the South: at the end of October the source of the atmospheric vapour 
has receded so far to the South as to be beyond the control of the Himalayas ; but 
the Ghata are still within the requisite distance, and at the end of October they 
become the focus of condensation, and the point of attraction to the atmospheric 
current ; but, as the latitude of highest temperature moves with the sun to the 
South, so are the Equatorial boundaries of the polar currents transferred to the 
South, — the northern current encroaching upon the region of the equatorial 
current, and the southern receding before the equatorial current, as the latitude of 
highest temperature advances : and thus, the N. polar current comes within the 
range of the Ghats influence, and the periodical N.E. wind is established, together 
with the wet season of this neighbourhood.* The third class of agents, in the 

* Eeductlon of temperature plays an importaiLt part here, rather than exoees of Tapour. 
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reduction of temperature, appears to manifest its influence more by the disturbance 
it creates in the atmospheric currentSj than by the condensation of vapoiu-j in the 
Indian Ocean ; and the southern polar current probably produces greater effects in 
both respects than the northemj in consequence of the influence of the latter being 
neutralised and supersededj by that of the land it passes over: these polar currents, 
— which are called, respectively, the N.E,, and S*E*, trade wind^ — as they reach the 
neighbourhood of the tropics, or start from them, will have but little impetus 
derived from the motion of the earth, and they will therefore take a strong 
relative westward direction : when these currents come in contact with the equatorial 
current where it is moving rapidly from W- to E,, the collision is violent ; and 
great distui*banoe of the atmospheric currents ensues* The northern tropical 
current is not recognised in the Indian Ocean, as the N.E, trade wind during the 
sin months, May — October, in consequence of the influence of the land agency 
which givcB an eastward direction to it, and a preponderating force is given to the 
8*W, monsoon; but during the other six months of the year the N*E. trade ici 
present. The 8.E. trade wind on the other hand having the ocean for its site 
continues all the year round, but changes its latitude with the season. 

In the Atlantic the hue of the equatorial current is more pai^allel with the 
Equator: there is here less variety and conti-ast in •the sea and land chai'acteristics, 
and both the equatorial and the polar currents keep more to one permanent law 
throughout the year, than ib the case at the opposite side of the globe. 
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TABLE I. 

Tabic I* gives the mean daily temperutare, in three different forms, in three 
separate columns. In column 1, the mean, average^ dinmal value is given for 
eaeh day in the year^ for the sixteen yeai's ; — the correction due for dinmal mnge 
having been taken from Mr, Glaislier's Table applicable to the daily extremes of 
temperature.* Mr, Glaisher^s monthly values j however, were reduced to their 
equivalents for each day, as exhibited in Appendix A- Column 2 gives the daily 
values as obtained by a four-fold decadal reduction^ of the values in column 1. 
Column 3 gives the values as obtained by the decadal reduction repeated twenty- 
two times. 

It was found to be necessary to repeat the decadal meaning process as often as 
tw^enty-two times, in order to produce a series of daily values which showed a line 
of progression consisting of two branches, that is to say, of one constantly ascending 
and another constantly descending bninch. This extended reduction, howeverj was 
necessary only, for a very limited portion of the year ;— the increment of 
temperature that column 2 exhibits between January 5 and January 25 constituting 
an in^egulaiity in the line of progression which is not to be found va column 3. 
But the values in column 3 are identical (virtually) with those in column 2 on 
March I and again on October 11, and colimm 2 might, therefore, be adopted for 
the summer interval between these dates, even though column 3 were adopted for 
the winter interval. 



* ** On tbe correctiona to be applied to meteorological obaerrations for Carnal range." 

^ dee Page 13. 
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' 








■Si- 

1^ 


Iff ^ ' 


i 


if 


■a J? 


till 


« 


1 

^1 


Is 

gi 


lilt 




1 


59^00 


S9''.79 


3 

59°.39 


1 


6l''.60 


61''.33 


3 

60^906 


1 


59°.48 


2 

59\40 


3 

59°. 19 




2 


59 .69 


59.87 


59.47 


2 


61 .63 


61.35 


60.911 


2 


60.04 


59.26 


59.07 






3 


59.97 


59.94 


59.56 


3 


62.25 


61.37 


60 .913 


3 


58.59 


59.12 


58.95 






4 


59.77 


60.00 


59.64 


4 


61.48 


61.37 


60.911 


4 


58 .64 


58.98 


58.83 






5 


60 .08 


60.05 


59.72 


6 


61 .91 


61 .35 


60.905, 


5 


67 .79 


58.84 


58.71 






6 


60.48 


60.11 


59.80 


6 


61.33 


61 .33 


60 .894 


6 


58.92 


58 .71 


58.58 






7 


60 .79 


60.15 


59 .88 


7 


60.96 


61.30 


60.88 


7 


56.96 


58.59! 


58.44 






8 


60.99 


60.20 


59 .95 


8 


61 .68 


61.27 


60.86 


8 


57.70 


58.48 


58.31 






9 


59.60 


60 .24 


60.01 


9 


60 .61 


61 .22- 


60.84 


9 


57.84 


58.38 


58.17 






10 


69 .41 


60.27 


60 .08 


10 


60.83 


61 .18 


60.81 


10 


58.68 


58.28 


58.03 






11 


59 .81 


60.30 


60.14 


11 


60.86 


61 .13 


60.78 


11 


59.03 


58 .17 


57 .88 






12 


60.82 


60.33 


60 .20 


12 


61.48' 


61 .07 


60.74 


12 


58.16 


58.07 


57.73 






13 


61 .13 


60,35 


60.26 


13 


61 .91 


61 .01 


60.70 


13 


58.47 


67 .96 


57.57 






14 


60 .85 


60.37 


60 .31 


14 


60 .73 


60.95 


60.66 


ij 14 


57.79 


67 .83 


57.41 






15 


61 .46 


60.39 


60 .36 


15 


60.86 


60.89 


60.61 


15 


67.40 


57 .70: 


57.25 






16 


60.68 


60.41 


60,41 


16 


60.68 


60.82 


60.55 


16 


59 .61 


57.54 


57.08 






17 


60 .10 


60.44 


60.46 


17 


60 .71 


60 .75 


60.50 


17 


59.52 


57.37 


56.91 






18 


60.32 


60.47 


60 .51 


18 


61 .04 


60 .69 


60 .44 


18 


56.83 


57 .18 


56.74 






19 


68.94 


60 .50 


60 ,55 


19 


60.67 


60.62 


60 .37 


19 


56.53 


66.98 


56 .56 






20 


69.36 


60.55 


60 .59 


20 


61 .91 


60 .65 


60.30 


20 


56.53 


56.77 


56.38 






21 


60.49 


60.60 


60 .63 


21 


60 .66 


60.48 


60.23 


21 


56.03 


56.54 


56.19 






22 


60.61 


60 .66 


60 .67 


22 


60.20 


60.41 


60 .16 


22 


66.23 


56.31 


56 .00 






23 


60 .64 


60 .73 


60.71 


23 


59.04 


60.34 


60.07 


23 


67.12 


56.08 


55 .81 


■ 




24 


60.76 


60 .80 


60.74 


1, 24 


58.49 


60.26 


59.99 


24 


56.82 


55.85 


55.61 


1 




25 


60.79 


60.88 


60 .77 


25 


68 .53 


60.19 


59.90 


25 


B5 .21 


55.62 


55.40 


1 




26 


61 .01 


60.97 


60 .80 


26 


60.78 


60 .10 


59.81 


26 


54.40 


55.39 


55 .20 


1 




27 


61 .64 


61.04 


60.83 


27 


61,53 


60.01 


59.71 


27 


53.19 


55.18 


54.99 


1 




28 


61.37 


61 .12 


60 .85 


28 


61 .78 


59.90 


59.62 


28 


54.59 


54.97 


54.78 


1 




29 


61 .40 


61 .19 


60.87 


29 


61.52 


59 .79 


59 .51 , 


29 


54,28 


54.77 


54.56 


■ 




30 


61 .73 


Gl .25 


60.89 


30 


59.88 


59 .07 


59.41 


30 


55.07 


54.56 


54.35 


m 




31 


61 .07 


61.30 


60.90 


31 


59.03 


59.53 


59 .30 










i 











TABLE U- 

ATMOSPHERIC TEMPEEATUEE FOR EACH DIYISION OF TSE TEAR, 



The particulara given in this Table are collected from column 2 — or column 
of normal daily values — in Table I. 




NoU. — Wi^eE the last decimal in tliis and the foUowiag Tablet ia marked thai 5, it implies ihsX 
the 5 ie abore the actual ralue : — when marked thus 5, it implies that it m bolow the actual value. 




MEAN TEMPERATUIIE FOR THE YEAR 



49^38. 



Winter. 

Spring , 
Summer 

Autumn 



January 

February 

March 

April . 

May, . 

June . 

July. , 

August 

September, 

October 

November, 

December 



39°99 
46.92 
59 .63 
50 .78 



39 .54 
39 ,33 
41 .91 
46.80 
52 .04 
57 .62 
60 .49 
60.72 
57 .29 
50 .61 
44 .43 
41 .04 



'^ / Winter^ 

J*) Spring 

I / Summer. . . • • 

^ ^Autumn. 

Section I, . . , ccaidut.j 
Section II, ,,.,*,** 

Section III 

Section IV. . . . r««w»j 

Section Y 

Section VI. ....•., 
Section VII, , , fhotuttj 

Section VIII 

Section EX 

Section X fmtam.J 

Section XI. .,.,... 
Section XII 



39^81 
49.56 
59 .99 
48 .13 



39 .30 
41 .04 
45.23 
49 ,47 
55 .64 
59 ,78 
61 .05 
59.40 
55.73 
49 ,35 
43 ,21 
39 .72 



Mean temperatui'o occurs on May 5 and October 20. 
Mean daily rise of temperature — ^from February 11 to August 3 — 0*^,13, 
Mean daUy fall of temperature — ^from August 3 to February 11 — .12. 
There are 170 days above the mean, and 195 below the mean. 

The pole* of low temperature, — ie,^ the date of the min. value in calunm 3 of 

Table I. — falls on February 6 and 7- 
The pole of high temperature, — i.e., the date of the max. value in column 3 of 

Table I. — falls on August 3 and 4. 
Minimum temperature, — ie., the lowest value in column 2 of Table I. — is 38 .66, 

which occurs on February 11. 
Maximum temperature, — 1>., the highest value in column 2 of Table I. — ^is 61 .37, 

which occurs on August 3. 



' See page 17 for the divisions of the year. 



' See page 15. 





e 



£^ 



-a 4 



V^ "^ ^ 



m 



TABLE in. 



i 


fM 


40 


^ 


CD 


1—1 


^ 


CD 


t- 


CO 


O 


CO 


iO 


rH 


LO 


1^ 


-^ 




CO 


A 1 








00 


oo 


i-H 








00 


O 
^ 


o 

LO 


00 




1-- 








,./ 


VO 


C^l 


CO 


O 


o 


o 


t^ 


Ci 


^ 


CM 


rH 


^ 


GSI 


to 


^ 


CO 


^ 




a 
g 


O 




CM 
40 


CO 

00 




O 






1-* 

LO 


CO 


LO 


LO 

o 

CO 


LO 


CO 

LO 


<M 

LO 


CO 

LO 


CO 

CD 




. 


CO 


a^ 


^ 


1— 1 


Q^J 


i-H 


1-^ 


00 


0:> 


o 


CD 


i-O 


CO 


o 


CD 


CD , 


^ 


rH 




o 
CM 


-^ 

^ 




1^ 

CO 




CO 
CO 




CO 


GO 
CO 




O 


00 


CD 
CO 


<M 
-* 


CO 
CO 


1^ 


OO 

lO 
CD 


1-^ 


,, 


CM 


o 


1-H 


00 


00 


CN 


o 


lO 


CO 


O 


t- 


o 


t- 


OO 


1- 


o 


o 


CO 






^ 
^ 


^ 
-^ 


^ 
^ 




CD 

-"St* 


h- 

^ 


(M 


LO 


!:-► 

^ 


CO 


o 

LO 








rH 


CD 

o 


-* 




i^ 


00 


CD 


CD 


^ 


t- 


UO 


<N 


^ 


CO 


T~^ 


OJ 


JO 


LO 


Oti 


<M 


CD 


CD 


O 








o 


o 


rH 

to 


CO 


rH 

LQ 


rH 
lO 




CO 


GO 


T-H 

to 


LO 


LO 


CO 
to 


o 

00 


LO 


CO 


XO 


^ 


1- 


CK> 


-^ 


^ 


* 


00 

• 


LO 

• 


O 


LO 

• 


LO 


o 

• 


* 


CO 


LO 


^ 


(M 




1— 




1- 




o 




lO 

LQ 


lO 


CD 
lO 


CD 

to 


1^- 

LO 


CD 

LO 


OO 

LO 


1:- 


LO 

LO 




1- 

lO 




cf:i 


iO 


oo 


O 


tM 


CO 


CD 


t- 


(M 


rH 


to 


CO 


O 


G^ 


OS 


CO 


00 


t^ 


1 


o 
O 

o 


CO 


o 
c:o 


CO 


oo 


CO 




CO 

LO 


CD 


LO 


rH 
CO 


CO 


JO 


O 

o 


O 
CD 


CD 


05 


o 

CD 


g 

^ 


-<*< 


r- 


o 


o 


C5 


CD 


t- 


LO 


LO 


-^ 


1-- 


(M 


QO 


o 


T-H 


o 


LO 


CO 


o 

00 


CO 


o 

CD 


o 

CD 


oo 


CM 


CD 


LO 


LO 


o 

CD 


LO 


CD 


LO 


o 

CD 


rH 
CD 


o 

CD 


LO 

CD 


O 
CD 


. 


00 


lO 


^ 


CD 


o 


1^ 


^ 


Ci 


C^ 


CD 


Cs 


cq 


to 


to 


O 


00 


o 


i^ 


1 


W5 


1— 1 






o 

lO 


CO 


iJO 


LO 




1- 
UO 


1- 

LO 


CD 

LO 


CD 
LO 


CD 

LO 


lO 

LO 


CD 

LO 


CD 


1^ 

LO 


« 


CO 


i-i- 


CO 


CO 


CO 


^ 


^ 


o 


o 


o 


CO 


C5 


o 


t^ 


i- 


Oi 


^ 


rH ' 


H 
^ 

^ 




(M 


1-H 


to 


o 




LO 


LO 
LO 


LO 


LO 




o 
to 


rH 
LO 


o 

LO 


GO 




CO 
CO 
00 


lO 


^ 


CO 


O 


f-H 


CO 


i- 


rH 


o 


<M 


1:- 


CD 


w-i 


(M 


!>► 


a-^ 


CO 


t- 


^ 


o ' 


1 




CO 


t- 

^ 


o 
^ 


CD 


00 


LO 


00 






LO 






f— 

^ 


CD 


CD 


o 

JO 


CD 


W 


^ 


CO 


CM 


o 


t^ 


»0 


CD 


o 


O 


O 

> 


o 

* 


CO 

• 


CO 


CO 


1-^ 

• 


C^ 


00 


J:^' 
* 




c 


-^ 
^ 


(M 


1— 1 


CO 




rH 


^ 
^ 


CO 


CO 






00 
CO 


CO 
-* 


O 
CO 




CD 
CD 


rH 




o 


1— f 


CD 


CO 


o 


rH 


1- 


CD 


o 


»o 


CD 


CD 


-^ 


C:> 


G:j 


o 


as 


Ol 


e 


o 

CO 


1^ 


CD 

CO 


CD 
GO 


CO 


-^ 
^ 


CD 
CO 


CO 


CO 


^ 

-i!*^ 


O 
^ 


rH 


^ 


5 


rH 
CO 


^ 


hr 

€D 


CO 




o^ 


lO 


1— 1 


tM 


UD 


-^ 


rH 


o 


J>- 


t- 


rH 


(M 


rH 

• 


CD 

• 


O 


CO 


-* 


CD 

* 


<-3 




CO 




O 


CO 




00 
CO 


CD 
CO 


f^ 
^ 


CO 






CO 


O 


1^ 

00 


rH 


CO 
CO 
CD 


D7 




1— t 


CI 

00 


CO 

CO 

1-H 


CO 

1-H 


GC' 


QO 

rH 


OD 


00 
00 


00 

r-H 


o 

lO 

OC:' 
rH 


»o 

CO 
rH 


LO 

CO 


CO 

LO 

CO 


LO 

CO 
1-^ 


LO 

CO 

1—^ 


CD 

LO 

00 


■A 


V5. 



^ 





TABLE IV. 

MEAK8 OF TEE MAXIMA OF TEE MINIMA AND OF THE BAILT BAIfGE OF 
ATMOSPHERIC TEMPERA TUBE FOE EACH MONTH, 

The daily values from which the particulars in this Tabic were computed had 
not been subjected to the decadal meaning process. The daily range was computed 
from sixty (not thirty) terms for the month ; — each interval from nuxximum to 
minimumj as well as from mininiuin to maximum, being taken iato account. 





Means 

' OF THE 

Maxima. 


OF TJUC 

Minima. 


Mkakb 
OP Daily 
IUkoks. 


The Year. 

January i 

February .... 

March 

April 

May , . 

Jxme 

July 

August 

September , . , 

October 

November . . . 
December. . . . 


44.0 j 

44.8 

49.8 

57.3 ' 

63.7 

69.8 

71.9 

72.8 

67.3 

58.2 : 

50.1 

45.5 


42°.6 

35.5 
34.3 
34.9 
38.8 
43.8 
49.5 
52.5 
52\8 
48.8 
44^.6 
39*.4 
36.7 


15^3 

8.5 
10.5 
14.9 
18.5 
19.9 
20.3 
19.4 

19. e 

18.5 
13 .6 
10.7 

8.8 



In each year the temperature rose as high as to 79*^. 
In each year the temperature fell as low as to 21*^.8- 

The highest temperature that occurred in the sixteen yeara was 90*^.4, — on 

August 3, 1856^ 

The lowest t43mperature that occurred in the sixteen years was 12^8, — on 

February 12, 1847* 




The highest mean temperature of any group of 10 consecutiyc days, during the 

sixteen years, was 70*^, 
The lowest mean temperature of any group of 10 consecutive days, during the 

sixteen years, was 26^.2, 

The greatest range between any mimmum and proximate maximum that occurred 
duriQg the sixteen years was SO'^.B,^ — on March 24, 1 852. 




TABLE V. 

TEMPEEATUBE A3 II^DICATED BY TEEMOMETER HEATED BY THJ STJN FOE EACH 

DITISIOK OF TTTE YEAE.^ 

The Talues in this Table are the means for the eight years 1845^ — '52, reduced 
by a two-fold decadal reduction. The maximum temperature registered by the 
thermometer each day was the particular recorded- 


« 


MEAN VAME FOR THE YEAR 68\46. 


1 


Winter. , . . 
Spring .... 

Summer * . . 
Autumn . , . 


52'^.6 
67.4 
82,6 
70.5 


^ / Winter 

J" \ Spring. 

1 J Summer 

Sl ^Autumn 


71 .3 
72.5 
65.5 


January . • . 
Febniarv 


49.9 
j 50 J 
59 ,3 
66 .8 
70 .0 
80.7 
83.7 
83.2 
81.7 
69 .9 
00.0 
52.2 


Section I. . . . rrotdntj 
Section II. 


54.9 

57.7 

64.7 

71.6 

79-7 

83.3 1 

82.9 1 

84.8 

77.5 

68.5 

57.2 

49.9 


March 

April . 
May. . . 
June . 
July. . 
August 
Septem' 
October 
Noveml 
Deceml 


jer, . 

>er. . 
>er. , 


Section III 

Section IV. ... r«««.j 
Section V 


Section VI 

Section VII. . . fk„iiui.j 

Section VIII 

Section IX 

Section X f«*M..j 

Section XI 

Section XII 




The max. value for the year is 86*^.8, which falls on September ! 
The min. value for the year is 48*^.9, which falls on January 11. 
The highest value recorded on any one day is 108*^, in July. 
The lowest value recorded on any one day is 26"^, in January. 


3. 


^ For deacriptioii of the tliermometer see page 3. ^^^H 



TABLE VL 

DEW-POINT TEMPERATURE FOR EACH DAY IN THE YEAR. 

The first of the two columns for each month in this Table gives the mean 
daily values as belonging to the sixteen years, corrected for diurnal variation 
by the Table for the purpose given in the Appendix. The second of the two 
columns gives the values of the first column reduced by a four-fold decadal 
reduction. 



Note. — In this Table the ultimate 5 in the line of " Means " is marked according as it is above 
or below the real value, but this is not done in the daily values of this Table, nor in those of Table I. 
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P 


* 
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TABT.E VI. 


^ 


^ 


1 


1 


g 


1 


JAXUARY. 


FEBEUABT. 


MABCH. 


APRIL. 




1 


8 


1 


2 


1 


2 


'' 1 


2 


34''.03 


35°.42 


32°.95 


34''.69 


33°.68 


34^51 


39^37 


37''.47 


^^^^^^^H 


2 


34.49 


35.41 


35.35 


34.59 


35.71 


34.49 


39.48 


37.66 




^^^H 


3 


33.14 


35.41 


33 .85 • 


34.48 


34.14 


34 .48 


38.69 


37.82 




^^^H 


4 


38.58 


35.41 


33 .45 


34.38 


32 .68 


34 .47 


' 39 .50 


37.95 




^^^H 


5 


36.52 


35.41 


36.94 


34.28 


34.81 


34 .48 


38 .81 


38.05 




^^^H 


6 


36.70 


35.40 


33.94 


34.18 


31.84 


34.49 


39 .12 


38.13 




^^^H 


7 


37.40 


35 .40 


35.44 


34 .09 


35.07 


34 .53 


38.53 


38.18 




^^^H 


8 


35.60 


35.39 


35 .24 


34.00 


34.80 


34.57 


39.54 


38.21 




^^^H 


9 


32.00 


35.38 


33.54 


33 .92 


33.56 


34.63 


36.46 


38.23 




^^^H 


10 


34.20 


35.39 


32 .04 


33.86 


34.56 


34.69 


36.36 


38.24 




^^^H 


11 


35.00 


35.40 


31.73 


33.80 


35.26 


34 .76 


36.37 


38.25 




^^^H 


12 


33.80 


35.43 


32.33 


33.77 


35 .27 


34.83 


38.18 


38.27 




^^^H 


13 


36.80 


35 .45 


32.43 


33 .76 


33.87 


34 .89 


39.69 


38 .29 




^^^H 


14 


34.00 


35.48 


35 .32 


33 .77 


34.98 


34.96 


38.20 


38.32 




^^^H 


15 


34.20 


35.52 


36.22 


33.80 


36.78 


35.02 


37 .91 


38.36 




^^^H 


16 


37.20 


35 .56 


32.01 


33 .84 


37.79 


35.08 


38.52 


38.42 




^^^H 


17 


37.09 


35 .59 


33.31 


33.90 


35 .29 


35.13 


38 .73 


38.49 




^^^H 


IS 


35.19 


35 .62 


32.00 


33.98 


33.60 


35.18 


: 39 .53 


38.56 




^^^1 


19 


37.28 


35 .64 


33 .89 


34 .07 i 


36 .10 


35 .23 


37.04 


38.65 




^^^H 


20 


36.98 


35.63 


33 .58 


34 .16 


35.11 


35 .30 


38.24 


38.74 




^^^H 


21 


35.17 


35.62 


32 .77 


34 .25 


34.51 


35 .38 


38.14 


38.85 




^^^H 


! 22 


35.07 


35.59 


36 .55 


34 .33 : 


35.82 


35 .48 


40.15 


38.96 




^^^H 


23 


35.27 


35 .54 


35 .43 


34 .40 '[ 


35,62 


35 .60 [ 


38.85 


39.07 




^^^H 


24 


36.66 


35 .48 


35.20 


34.45 


34 .03 


35.75 


39.16 


39.20 




^^^1 


25 


34.06 


35.40 


36 .87 


34.49 


34.53 


35.92 


40.06 


39.32 




^^^H 


26 


37.66 


36.31 


36.36 


34.51 


33.74 


36.12 


39 .68 


39.46 




^^^B 


27 


35.15 


35.22 


33.51 


34.52 


36.15 


36.33 


38.28 


39.61 




^^^H 


28 


35.05 


35.12 


34.35 


34 .52 


36.87 


36 .56 


38.60 


39.77 




^^^H 


29 


33.75 


35.01 






34 .29 


36.80 


40 .00 


39.94 




^^^B 


30 


34.25 


34.90 






37.12 


37 .04 


40 .00 1 


40.12 




■ 


31 


35 .45 


34.80 






39.45 


37 .27 








Sims. 


1098 .34 


1097 .33 1 


956 .60 1 


956 .79 


1086 .03 


1093.97 


1160.98 


1158 .59 j 


MEANS. 


35 .43 


35 .40 


34.16 


34.17 

1 


36.03 


35.29 


38.70 


38.62 


1 
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1 



1 




■ 




TAELE VI— coNTnnjED. 


■ 




I 


■ 


p 


1 


lUT. 


JUME. 


JULY. 


ACGUST. 


J 


1 


2 


1 


2 


1 


2 


1 


2 


41°.80 


40^31 


47^28 


47°.23 


50''.14 


61°.90 


53°.52 


63°.73 




2 


40.10 


40.51 


47.86 


47.32 


50 .97 i 


52.03 


53.89 


53 .73 ' 


"^H 




3 


39.60 


40 .72 


46.85 


i1 A2 


51 .89 


52.15 


65.26 


53 .73 


^1 




4 


40.00 


40.95 


45.84 


47.52 


53 .61 


52.26 


53.32 


53.71 


^^ 




5 


40.80 


41 .19 


47.43 


47.63 


53.23 


52.38 


54.09 


53.69 


^H 




6 


42 .40 


41 .44 


48.12 


47.76 


52.86 


52.48 


52.55 


53.67 


^H 




7 


42.20 


41.69 


47.91 


47.90 


63.28 


52.58 


53 .40 i 


53.63 


H 




8 


40 .90 


41.95 


48 .60 


48.04 


52.40 


52.67 


55.26 


53.59 


H 




9 


40.30 


42.22 


47.89 


48.20 


52.52 


52 .76 


53 .31 


53.64 


^H 




10 


43.50 


42.49 


48.48 


48.36 


52.24 


52.85 


52.87 


53.48 


r^H 




11 


42.90 


42 .76 


46.77 


48.53 


52.66 


52.93 


52.83 


53.41 ' 


^H 




12 


43 .90 


43.04 


47.56 


48.70 


52 .98 


53 .00 


54.49 


53.34 


H 




13 


44.90 


43.32 


50.95 


48 .88 


54.00 


53.06 


54.65 


63.26 


H 




14 


43.30 


43.60 


49.44 


49.06 


54.22 


63.12 


53.21 


53.17 


H 




15 


42.30 


43.88 


50.13 


49.24 


53.34 


53.17 


52.47 


53 .07 


^H 




16 


44.80 


44.16 


49.42 


49.43 


62.73 


53.22 


51.94 


52 .97 


^H 




17 


45.30 


44.44 


48.93 


49.61 


53.52 


53.27 


54.31 


52.87 


^H 




18 


44.40 


44.72 


49.74 


49.79 


52.81 


53.32 


52.48 


52.77 


^H 




19 


43.70 


44.99 


49,95 


49.98 


53.09 


53 .36 


52.55 


52.67 


^H 




20 


43.10 


45 .25 


49.77 


50.16 


52 .97 


53.40 


53.63 


52.58 


^H 




21 


45.90 


45.51 


50.28 


50.34 


53 .45 


53.44 


52.11 


52.48 


^H 




22 


46.80 


45.75 


49.79 


50.62 


54.34 


63 .48 ' 


51.79 


52 .38 


^1 




23 


46.50 


45 .98 


49.61 


50.69 


53.02 


53.52 


50.57 


52.28 


H 




24 


47.70 


46.19 


51.62 


50 .86 


53.60 


53.56 


51 .95 


62 .19 


^M 




25 


47.30 


46.38 


51.83 


51.03 


53 .78 


53.59 


50.83 


62.09 


^H 




26 


47.80 


46.54 


51 .64 


61.19 


53.36 


53 .62 


52.91 


51.99 


^H 




27 


47.70 


46 .69 


52.95 


51.35 


64.24 


53 .66 


53.19 


51.88 


H 




28 


48.40 


46 .82 


62 .87 


51.50 


54 .52 


63.68 


53.17 


51.77 


H 




29 


46.80 


46 .94 


51.18 


61.64 


53 .20 


63.70 


52.65 


51.64 


H 




30 


45 .10 


47.04 


51.40 


51.77 


52 .98 


53 .71 


50 .83 


51 .51 


H 




31 


46.80 


47 .14 






54.05 


63.73 


51.41 


51 .38 


1 


SUMS. 


1367 .00 


1364 .61 


1482 .09 


1481 .65 


1646.00 


1645 .60 


1641 .44 I 


16.38 .20 


VEAKS. 


44.10 


44 .02 


49.40 


49.39 


53.10 


53.09 


52 .96" 


52 .85* 










1 










1 
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^ 








^ — 


^^^^^^^^^^^^^^* 








TABT.E VI— CONTINUED. 












1 


SEPTEMBEB. 


OCTOBEE. 


NOVEMBER. 


DECEMBER. 






1 


2 


1 


8 


1 


2 


1 


2 




53''.02 


5l^26 


48°.81 


48°.49 


42^41 


42*.88 


37°.80 


38°.55 




2 


51.92 


51.13 


48.02 


48.38 


44.65 


42.74 


37 .61 [ 


38.53 






3 


50.82 


51.01 


60 .73 ' 


48.26 


41.90 


42.59 


37.92 


38.52 






4 


50.63 


50 .90 


49.74 


48.10 


41.36 


42.43 


38.03 


38.52 






5 


49.43 


50.80 


48.65 


47.92 


41.43 


42.25 


42 .44 


38.51 






6 


49.03 


50.72 


48.46 


47.73 


42 .21 


42.06 


39.55 


38 .61 






7 


48.43 


50.65 


48.37 


47.51 


42.90 


41 .86 ' 


39 .16 


38 .49 , 






8 


49.54 


50 .60 


46.58 


47 .27 


44.00 


41.65 


38.67 


38.47 






9 


50.44 


50.56 


47.79 


47.01 


40.30 


41.42 


38.48 


38.42 






10 


52.74 


50.62 


46.90 


46 .74 1 


40.88 


41 .20 


38 .89 


38 .36 ' 






11 


49.54 


50.49 


47.60 


46 .47 : 


41.95 


40.98 


36 .50 


38 .28 






12 


51.65 


60 .46 


46.00 


46.19 j 


42.61 


40.77 


37.51 


38 .18 






13 


50 .26 


50.42 


43.90 


45 .92 


39.56 


40.56 


37.13 


38.05 






14 


50.27 


50.37 


45.20 


45.66 


38 .49 1 


40.37 


38 .55 , 


37.90 






15 


51 .48 


50.31 


44.70 


45.42 


39.10 


40.18 


40.17 


37 .73 ' 






16 


51.69 


50.23 


44.01 


45.18 


40.00 


40 .01 


40 .09 


37.53 






17 


52 .20 


50.14 


45.51 


44.97 


36.10 


39.86 


38.71 


37.33 






18 


60.21 


50.03 


43.31 


44 .77 


38.60 


39.72 


37.93 


37.11 






19 


48 .62 


49.90 


44.01 


44 .58 


39 .90 j 


39.59 


37 .25 


36.89 






20 


49.34 


49.77 


44.01 


44.41 


41.70 


39 .46 


36 .67 


36.67 






21 


48.95 


49 ,63 


44.21 


44.25 


40 .80 t 


39.34 


33.89 


36.45 






22 


49 .16 


49.49 


45.42 


44.11 


40.40 


39.23 


33.31 


36.24 






23 


50.77 


49.35 


47.22 


43 .97 


39.10 


39.12 


35.23 


36.06 






24 


49.98 


49.22 


43.82 


43 .84 


39 .90 


39.02 


36.65 


35.90 






25 


48.88 


49.10 


42.93 


43.72 


37.50 


38.92 


36 .47 1 


35.76 






26 


46 .89 


48.98 


41.93 


43.60 


39.80 


38.83 


36 .27 


35.65 






27 


47.49 


48.88 


41.04 


43.48 


37.90 


38 .75 


34 .67 


35.56 




I^^^B 


28 


47.80 


48.78 


43.34 


43 .36 


38.60 


38 .68 


32 .17 , 


35.50 




^^^^ 


29 


48.40 


48.69 


40.65 


43.25 


36 .80 


38.63 


34.07 


35 .46 ; 






30 


48.81 


48 .59 


45.06 


43.13 


36.90 


38.58 


39.16 


35.44 






31 






46.58 


43.01 






35 .95 . 


35.43 




WiiB. 


1497 .39 


1500 .98 


1414.40 


1410 .69 


1207 .75 


1211 .68 


1155 .80 


1154 .00 


MEAX8. 


49.91 


50 .03 


45.63 


45.51 


40 .26 1 


40.39 


37.28 


37 .16 


















1 


1 



TABLE VIL' 

BEW POINT TEMPERATTJEE FOR EACH DITISION OF THE YEAB. 

Tho values in this Table were computed from daily values which had been 
reduced by a four-fold decadal reduction : — see Table VI. The mean daily values 
were corrected for diurnal range by means of a modification of Mr, Glaiaher's Table 
for this purpose prior to the reduction : the Table of corrections used, as applicable 
to Newport, together with an explanation, will be found in the Appendix. 



MEAN DEW-POINT FOR THE YEAE 



43^^05. 



Winter. . * * 
Spring . . • • 
Summer . . * 
Autumn . , . 

January . . , 
February . , 
March . . . , 

April 

May 

June . . , • , 

July, . 

August, . . . 
September. . 
October • • . 
November, , 
December. . 



35^65 
39,32 
51 .82 
45 .31 



'^ / Winter 

I* \ Spring 

J ) Slimmer 

!| ^Autumn 

Sectloii I. . . . rcotdat.j 

Section II 

Section III 

Section IV. . . . (wmtt.i 
Section V. ....... . 

Section VI 

Section VU. . . (•»«"•<. j 

Section VIII 

Section IX. 

Section X (mtm.j 

Section XI 

Section XII 



ss'.oe 

41 .60 
52 .25 
43.34 



35.40 
34.17 
35.29 
38.62 
44 .02 
49.39 
53.09 
52 .85 
50.03 
45.51 
40.39 
37.16 



34.34 
34.78 
37.57 
41.17 
47.48 
62.09 
53.46 
51 .39 
49.20 
44.49 
39 .35 
35.76 



Mean dew-point temperature occurs on May 12 and October 31. 
Mean daily rise of dew-point, — from February 13 to August 1, — 0'',12. 
Mean daily fall of dew-point, — from August 1 to February 13, — ^O'^.IO. 
There are 172 days above tie mean, and 193 below the mean. 
Lowest dew-point is 33 .76, which occurs on February 13. 
Highest dew-point is 53''.73, which occurs on August 1 and 2. 

The highest dew-point that occurred in the 16 years was 09°, on August 7, 1846. 
The lowest dew-point that occurred in the 16 years was 9°, on February 17, 1855. 



a 



TABLE VIII. 
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TABLE E. 

DIFFEBENCE BETWEEN ATMOSPHERIC AND DEW POINT TEMPERATTJRE FOB EACH 

DIVISION OF THE TEAR. 

The particulars given in this Table were computed from the daily differences 
between the mean daily values from which Tables II. and YII. were computed. 



MEAN DIFFERENCE FOR THE TEAR 6''.32 


"Winter. . . . 
Spring .... 
Summer . . . 
Autumn . . . 


4°.34 
7.60 
7.83 
5.46 


1 .Winter 

J* Spring 

s Summer 


4°.75 
7.96 
7.75 
4.79 


!^ ^Autumn 




January . . . 
February . . 
March .... 

April 

May 

June 

July 

August. . . . 
September. . 
October . . . 
November. . 
December. . 


4.14 
5.16 
6.62 
8.18 
8.02 
8.24 
7.41 
7.87 
7.26 
5.10 
4.04 
3.82 


Section I. . . . ccoid4it.j 
Section II 


4.96 
6.26 
7.66 
8.30 
8.16 
7.69 
7.59 
8.01 
6.58 
4.86 
3.87 
3.95 


Section III 

Section lY. . . . cme<m.j 

Section V 

Section VI 

Section VII. . . r*a(«<x. j 

Section VIII. 

Section IX 

Section X fmM».j 

Section XI 

Section XTI 



The greatest difference is 8^.67, which occurs on April 25. 
The smallest difference is 3^.55, which occurs on December 3. 



The greatest difference that occurred in the 16 years — at 9 a.m. — ^was 26°, on 

June 4, 1842 ; also on May 3, 1855. 



TABLE X. 

ATMOSPHERIC PRESSURE FOR EACH DAY IN THE YEAR. 

The construction of this Table is the same as that of Table YI. The second 
columns are the result of a two-fold decadal reduction. The values are those 
belonging to the sea level and 32^ Fahr., and have been corrected for diurnal 
variation and index error. See page 23 for explanation respecting this last 
correction. 



NoU, — ^In this Table the ultimate 5 in the line of '' Means " is marked according as it is above 
or below the real value, but this is not done in the daily values. 

The sums and means of the second columns were computed with the five places of decimals 
iwolting from the decadal reduction : the sum of the whole series of values in five decimals was identical 
▼ith the sum of the original values in three decimals. 











TABT.E X-CONTINTED. 








1 




1 


SEPTEXBEH. , 


OCTOBER. 


NOVEMBER. 


DECEMBER. 


i 


1 


2 


1 


2 


1 


2 


1 


2 


30.158 


30.138 


29.825 


29.834 


29.964 


29.959 


30.035 


29.930 




2 


30.189 


30.142 


29.854 


29.827 


29.958 


29.971 


29.988 


29.945 






3 


30.217 


30.143 


29.867 


29.822 


30.000 


29.983 


29.992 


29.957 


* 




4 


30.170 


30.140 


29.813 


29.821 


29.988 


29.994 


30.017 


29.966 i 




5 


30.145 


30.136 


29.741 


29.822 


29.989 


30.003 


29.910 


29.972 






6 


30.115 


30.130 


29.743 


29.825 


30.046 


30.010 


29.875 


29.976 






7 


30.146 


30.124 


29.708 


29.832 


30.080 


30.015 


29.950 


29.981 






8 


30.109 


30.116 


29.800 


29.841 


30.035 


30.018 


29.991 


29.984 






9 


30.080 


30.108 


29.844 


29.852 


30.107 


30.019 


30.075 


29.985 






10 


30.039 


30.099 


29.921 


29.863 


30.032 


30.017 


30.069 


29.982 ' 






11 


30.082 


30.091 


29.894 


29.874 


29.985 


30.011 


30.058 


29.978 






12 


30.080 


30.082 


29.952 


29.885 


30.006 


30.004 


30.012 


29.974 






13 


30.094 


30.074 


30.053 


29.895 


30.042 


29.994 


29.939 


29.970 






14 


30.100 


30.000 


29.986 


29.901 


29.994 


29.981 


29.923 


29.968 






15 


30.089 


30.007 


29.807 


29.905 


29.962 


29.965 


29.934 


29.9G7 






16 


30.090 


30.047 


29.851 


29.908 


29.920 


29.948 


29.918 


29.967 ' 






17 


30.056 


30.035 


29.818 


29.910 


29.998 


29.931 


29.902 


29.968 






18 


29.996 


30.023 


29.913 


29.911 


29.963 


29.913 


29.858 


29.971 






19 


30.000 


30.010 


29.956 


29.912 


29.945 


29.895 


29.943 


29.977 






20 


29.971 


29.996 


29.958 


29.912 


29.817 


29.879 j 


30.010 


29.987 






21 


29.974 


29.981 


29.951 


29.911 


29.884 


29.806 


30.078 


30.000 






22 


30.011 


29.965 


30.009 


29.909 


29.725 


29.855 


30.065 


30.014 






23 


29.956 


29.949 


29.883 


29.900 


29.776 


29.850 


29.993 


30.028 






24 


29.943 


29.9.33 


29.843 


29.905 ! 


29.721 


29.850 


30.056 


30.041 






26 


29.905 


29.917 


29.798 


29.908 


29.814 


29.855 


30.028 


30.052 






26 


29.928 


29.902 


29.871 


29.912 


29.810 


29.863 


30,020 


30.059 






27 


29.895 


29.886 


29.934 


29.918 


29.869 


29.873 


30.023 


30.064 






28 


29.830 


29.870 


29.932 


29.923 


29.869 


29.884 


30.082 


30.065 






29 


29.808 


29.856 


29.948 


29.929 


29.892 


29.898 


30.233 


30.063 






30 


29.799 


29.843 


29.909 


29.937 


29.970 


29.915 


30.190 


30.054 






31 






29.915 


29.947 






30.235 


30.041 




BUMS. 


900.974 


900.859 


926.297 


926.457 


898.161 


898.218 


1 930.402 


929.887 




MEAJfB. 


1 30.032 


30.029 


29.881 


29.886 


29.939 


29.941 


30.013 


29.996 






















J 







TABLE XL 



AMOSPHIBIC PRESSURE FOR EACH DIYI8I0N OF THE YEAR. 

The particulars in this Table are the araoimts of Atmospheric Pressure in 
Talues belonging to 32*^ Fahr., the sea level, and the diurnal mean, corrected for 
index error^ and then reduced by a twe-fold decadal reduction. 



^ 



MEAN ATMOSPHERIC PRES8IIRE FOR THE TEAR 



29.9702 ID. 



Winter. . 
Spring . . 
Summer . 
Autumn . 



January . 
February 
March 
April . 
May. . 
June . 



July. . 

August 

September 

October . 

November, 

December 



29.9732 in, 
29.9630 
29.9933 
29.9509 



29.9416in. 

29.9828 

29.9980 

29.9365. 

29.9538 

29.9929 

29.9871 

29.9997 

30.0286 

29,8857 

29.9406 

29.9964 



■^ , Winter 

j^^ Spring 

I ) Summer 

j^ ^Autumn 

Section I reoutti.j 

Section II 

Section III 

Section IV. . . . fmton.j 

Section V 

Section VI 

Section VII . . .rsetttMi.) 

Section VIII 

Section IX . 

Section X r-**.) 

Section XI 

Section XII 



29.991 7 in, 
29.9496 
30.0120 
29.9273 



29.9753 in, 

30.0273 

29.9127 

29.9490 

29.9860 

29.9936 

29.9662 

30.0902 

29.9317 

29.9139 

29.9461 

29.9717 



^ 



The maximum pressure is 30.143 in., which occurs on September 3. 
The minimum pressure is 29.821 in., which occurs on October 4, 

The greatest pressure that occurred in the 16 years — at 9 a.m. — was 30.912 in., 

on February 11, 1849. 
The least pressure that occurred in the 16 years — at 9 a.m, — was 28,491 in., 

on January 13, 1843. 

The pressure increases on 197 days in the year. 
The pressure diminishes on 168 days in the year. 
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TABLE Xm. 

DAILY CHAlfGE OF ATMOSPHERIC PRESSUEE FOB EACH DIYISION OF THE YEAB. 



The amounts given in this Table for change of atmospheric presstire are the 
mean vahies of the daily change at 9 a.m., without reference to the direction of the 
changej — the means of the sixteen changes, whether plus or minus, were used for 
the daily values; and the daily values thus determtned were reduced by a two-fold 
decadal reduction. 



1 



MEAN DAILY CHANGE FOR THE YEAB 



0.159 in. 



Winter. . . 


.1969 m. 


Spring . . . . 


.1515 


Summer . . . 


.1250 


Autumu . . . 


.1639 


January . , . 


.2039 in. 


February , . 


.1885 


March . . . . 


.1714 


April 


.1482 


May 


.1349 


June 


.1264 


July 


.1227 


August. . . . 


.1259 


September. . 


.1284 


October . . . 


.1798 


November. . 


.1828 


December. . 


.1952 



Winter . , , , 

Spring 

Summer 

Autumn. ..,.,,,., 

Section I. • . . {eofdest.j 

Section II 

Section III 

Section IV. . . . rm^.j 

Section V 

Section VI, 

Section VII. . , chatmt.j 

Section VIII 

Section IX. ....... 

Section X r«««,> 

Section XI 

Section XII 



.1938 in, 

•1433 

J222 

.1769 



I -1885 in 
.1786 
.1602 
.1399 
.1264 
.1229 
.1270 
1143 
.1484 
.1799 
.1881 
.2027 




The maximum change is .210, which occurs on December 21. 
The minimum change is ,105, which occurs on September 4. 

The greatest change observed for any one day was 1.003, on December 18, 1854: 

the change was one of decrement. 



TABLE XIV. 

DAILY CHAKGE OF ATMOSPHERIC PEESSURE FOE EACH DIVISION OF THE YEAR. 

The amounts in this Table give the changes as computed upon the values in 
Table X.^ but the computation was made with the values prior to theii* reduction 
from five to three decimals : the result is here necessarily very different from what 
it is in Table XIII. 



MEAN DAILY CHANGE FOE THE YEAR. 



,006a in. 



Winter. . 
Spring • . 
Sunmier • 
Autumn* 



.0059 in. 
,0069 

.0038 
,0086 



•^ / Winter 

1*1 Spring 

J J Summer. * , 

J^ ^ Autumn 

Section I, , . . rtoiduto 

Section II 

Section III 

Section IV* . . . fmean.J 

Section V. 

Section VI 

Section VII. . , fhottMtj 

Section VIH. 

Section IX 

Section X r««*»^j 

Section XI. 

Section XII 



.0073 in. 

.0050 

.0043 

.0086 



CO 



January . 
February 
March * . 
April . . . 
May. . • . 
June • . . 
July, • . . 
August. , 
September. 
October 
November. 
December . 



.0065 in. 

.0043 

.0115 

.0043 

.0048 

.0029 

.0018 

.0069 

.0103 

.0053 

.0102 

,0008 



.0031 in, 
.0139 

.0046 
.0028 
.0049 
.0018 
.0030 
.0089 
.0111 
.0064 
.0085 
,0078 



The maximum change is a fall of .0231, on March 16, 
The maximum rise is .0199, which occurs on March 2. 

The pressure diminishes on 168 days : — the average diminution being .0068. 
The pressure increases on 197 days : — the average increase being ,0058. 

The change in March gives 18 days of — .0127 per diem, and 13 days of + .0010. 
The change in September gives 27 days of — .0111 per diem, and 3 days of + .0036, 
The change in November gives 15 days of — .0113 per diem, and 15 days of + .0091* 
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■ 




TABT.E XVI 




1 


w • 


1 


JAKCJlKY. 

1 


rEBBDABT. 1 


MARCH. 


APHIL. 




1 


8 


1 


2 


1 


2 


1 I 


2 


.lOSin. 


.082m. 


,109m. 


.086in. 


.143m. 


.083m. 


.096m. 


.068m. 


^^^H 


2 


.066 


.084 


.062 


.083 


.054 


.078 


.130 


.068 




^^^H 


3 


.044 


.088 


.113 


.081 


.082 


.074 


.015 


.067 




^^^H 


4 


.176 


.093 


.015 ; 


.078 


.043 


.068 


.103 


.066 


i 


^^^H 


5 


.096 


.097 


,100 


.078 


.075 


.063 


.099 


.065 


1 

] 
1 


^^^H 


6 


.156 ' 


.101 


.052 


.077 


.062 


.058 


.026 


.064 




^^^H 


7 


.079 


.103 


.028 


.077 


.026 


.054 


.047 


.063 1 




^^^H 


8 


.096 


,107 


.125 


.077 


,016 


.052 


.026 


.062 




^^^H 


9 


.053 


.110 


.120 


.076 


.019 


.051 


.034 


.061 


1 


^^^H 


10 


.107 


.114 


.035 


.073 


.083 


.061 


.100 1 


.061 


1 
1 


^^^H 


11 


.132 


.118 


.110 


.072 


.042 


.051 


.034 ' 


-061 


* 


^^^H 


12 


.131 


,121 


.090 


.070 


.050 


.053 


.089 


.061 




^^^H 


13 


.201 


.124 


.041 


.068 


.013 


.055 


.059 


.062 




^^^H 


14 


.089 


,124 


.111 


.067 


.056 


.068 


.098 


.063 




^^^H 


15 


.145 


.125 


.051 


.065 


.084 


.062 


.064 


.063 




^^^H 


16 


.097 


.126 


.029 


.064 


.044 


.065 


.050 


.06S 




^^^H 


17 


.114 


.128 


.054 


.065 


.156 


.068 


.063 


.065 




^^^H 


18 


.132 


.129 


.007 


.065 


.042 


.069 


.010 


.065 




^^^H 


19 


.182 


.129 


,066 


.067 


.032 


.070 


.082 ; 


.067 




^^^H 


20 


.110 


.127 


.051 


.071 


.104 


.071 1 


.074 


.068 




^^^H 


21 


.141 


.124 


.063 


.075 


.061 


,071 


.062 


.069 




^^^H 


22 


.157 


.121 


.072 
.122 


.079 


.108 


.071 


.107 


.069 




^^^H 


23 


.060 


.117 


.083 


.101 


.071 


.071 


.069 




^^^H 


24 


.086 


.116 


.095 


.086 


.064 


.070 


.030 


.068 




^^^H 


25 


.206 


.113 


.130 


.088 


.015 


.068 ; 


.092 


.068 




^^^H 


26 


.114 


,108 


.137 


.089 


.062 


.068 


.120 


.067 




^^^H 


27 


.058 


.103 


.064 


.088 


.083 


.068 


.061 


.066 




^^^H 


28 


.116 


.099 


.087 


.086 


.045 


.068 


.052 


.067 




^^^H 


29 


.070 


.093 






.067 


.068 


.092 


.067 




^^^H 


30 


.042 


.090 






.066 I 


.068 


.022 


.068 




■ 


31 


.125 


.088 






.061 


.068 






1 
1 


80X8. 


3.484 


3.401 


2.139 


2.133 


1.948 


2.013 


2.007 


1.961 


MF,AN8. 


.112 


.110 


.076 


.076 


.063 


.065* 


.067 


.066 


1 












1 



TABLE XVI— ooimmjBD. 



[ 




MAT. 


fUNE. 


3VLY. 


ATJGXJSi;. 




1 


8 


1 


2 


1 


8 


1 


8 


1 


.026m. 


.070m. 


.068m. 


.062m. 


.058in. 


.065in. 


.092m. 


.076m. 


2 


.062 


.072 


.030 


.061 


.044 


.065 


.068 


.078 




3 


.042 


.075 


.055 


.060 


.069 


.064 


.130 


.081 




4 


.056 


.078 


.032 


.060 


.051 


.062 


.105 


.082 




5 


.036 


.080 


.011 


.061 


.068 


.061 


.111 


.084 




6 


.159 


.083 


.039 


.065 


.053 


.059 


.107 


.086 




7 


.187 


.086 


.099 


.068 


.019 


.057 


.039 


.086 




8 


.143 


.085 


.101 


.072 


.069 


.056 


.060 


.086 




9 


.104 


.083 


.080 


.074 


.039 


.057 


.087 


.087 




10 


.074 


.080 


.061 


.078 


.112 


.059 


.017 


.087 




U 


.044 


.077 


.109 


.080 


.077 


.061 


.148 


.089 




12 


.035 


.074 


.035 


.082 


.035 


.063 


.135 


.089 




13 


.050 


.072 


.150 


.083 


.018 


.065 


.060 


.089 




14 


.062 


.070 


.093 


.082 


.096 


.068 


.103 


.090 




15 


.023 


.068 


.117 


.081 


.018 


.070 


.112 


.093 




16 


.095 


.066 


.070 


.077 


.032 


.074 


.040 


.096 




17 


.064 


.065 


.115 


.074 


.095 


.078 


.118 


.100 




18 


.064 


.065 


.019 


.069 


.102 


.082 


.100 


.102 




19 


.046 


.066 


.101 


.067 


.140 


.084 


.071 


.104 




20 


.100 


.069 


.043 


.065 


.203 


.084 


.057 


.105 




21 


.063 


.071 


.035 


.063 


.057 


.081 


.136 


.105 




22 


.095 


.073 


.010 


.061 


.040 


.079 


.078 


.104 




23 


.037 


.073 


.026 


.061 


.033 


.077 


.176 


.104 




24 


.108 


.074 


.071 


.062 


.097 


.075 


.273 


.102 




25 


.057 


.074 


.059 


.063 


.098 


.074 


.119 


.097 




26 


.101 


.073 


.076 


.065 


.100 


.072 


.054 


.091 


1 » 


.032 


.072 


.051 


.066 


.040 


.070 


.043 


.084 


1 28 


.092 


.070 


.162 


.068 


.015 


.068 


.081 


.079 


i 


29 


.108 


.069 


.109 


.067 


.027 


.068 


.020 


.072 


1 


30 


.110 


.067 


.031 


.066 


.031 


.070 


.001 


.067 


1 


31 


.027 


.064 






.097 


.073 


.003 


.064 


1 


BD1I8. 


2.302 


2.264 


2.058 


2.063 


2.033 


2.141 


2.744 


2.769 






.074 


.073 ; 


.069 


.069 


1 .066 


.069 


.089 


.089 



TABLE XVI— COSnSTED. 



1 


SEFTEHBEB. 


OCTOJIKK. 


XOVEIIBEB. 


. 




1 


8 


1 


» 


1 


2 


1 2 


.075in. 


.063in. 


.157m. 


.194in. 


.106iii. 


.123m. 


.082m. .llSiiL 


2 


.161 


.0^2 


.139 


.196 


.114 


! .112 


.037 .111 


3 


.062 


.061 


.183 


.197 


.134 


.102 


.109 .106 


4 


.078 


.061 


.162 


.196 


.028 


.092 


.029 .101 


6 


.016 


.062 


.350 


.194 


.018 


.086 


.145 .098 


6 


.034 


.063 


.218 


.187 


.036 


; .084 


.138 .096 


7 


.019 


.066 


.245 


.180 


.093 


.083 


.089 .094 


8 


.079 


.067 


.140 


.170 


.108 


' .083 


.139 '' .093 


9 


.165 


.070 


.105 


.162 


.105 


.084 


.060 .091 


10 


.086 


.069 


.111 


.156 


.042 


' .084 


.056 ; .091 


11 


.071 


.067 


.149 


.152 


.068 


.088 


.033 i .093 


12 


.057 


.066 


.140 


.148 


.109 


.092 


.105 .096 


13 


.065 


.067 


.027 


.143 


.045 


.097 


.124 ' .098 


14 


.033 


.068 


.109 


.141 


.164 


.103 


.«>44 ; .098 


15 


.052 


.069 


.165 


.139 


.144 


.110 


.09S .099 


16 


.076 


.071 


.293 • 


.143 


.099 


.115 


.129 .101 


17 


.037 


.073 


.140 


.144 


.043 


.120 


.150 .101 


18 


.083 


.075 


.088 


.146 


.128 


.127 


.12S . .101 


19 


.074 


.080 


.135 , 


.150 


.127 


.134 


.1-54 .100 


20 


.047 


.088 


.164 ^ 


.154 


.187 


.140 


.129 .09S 


21 


.139 


.098 


.124 


.157 


.108 


.145 


.055 .094 


22 


.099 


.108 


.054 


.160 


.177 


.149 


.036 '■ .0S9 


23 


.113 


.118 


.139 


-.165 


.153 


.152 


.06S : .086 


24 


.080 


.128 


.184 


.168 


.237 


.152 


.0S6 ' .083 


25 


.098 


.138 ' 


.401 


.171 


.190 


.150 


.0Si» .060 


20 


.088 


.151 


.194 


.167 


.183 


.147 


.069 .077 


27 


.125 


.164 


.146 


.162 


.132 


.142 , 


.077 .076 


28 


.342 


.178 


.173 


.156 


.088 


.137 


.12* .076 


29 


.300 


.187 


.150 


.148 


.180 


.132 


.035 .075 1 


30 


.241 


.193 


.146 


.140 


.152 


.125 


.065 .076 


31 

HliMH. 
MKA.NN. 






.132 


.132 






.020 .ii7S 


2.982 
.099 


2.830 


5.063 


5.018 


3.498 


3.490 


2.tX>7 i.5:T4 


.094 


.163 


.162 


.117 


.116 


.Of: .OS'S 



TABLE XYH. 

FALL OF EAIN FOR EACH DIYISION OF THE TEAR, 
This Table gives the mean daily fall of rain for each division ; also the average 
gross quantity collected during each division. The daily values used for the 
eomputatioBS had been reduced by a two-fold decadal reduction. 



MEAN DAILY FALL OF BAIN FOB THE YEAB. 0.090 in. 

AYEBAGE FALL OF RAIN DUBING THE YEAR. 32 945 in. 



Winter. . , 
Spring • - • 

Summer . . 
Autumn < * 



Per Biem, 

.093in. 

.068 
.076 
.124 



In the Qau-ter. 

8.408 in. 
6.238 
6.963 
11,338 



"I / Winter . 
J^l Spring. . 
S f Summer . 

^ ^Autimm. 



PffrlHeai. 

.087 in 
.070 
.075' 
.130 



In the Quarter. 

7.935 in. 
6.473 

6.797 
11.742 



January . 
February 
March . 
April . . 
May. . . 
June , . 
July. . . 
August, 
September. 
October 
November. 
December * 



In the Manth. 

3.401 in, 

2.133 

2.013 

1.961 

2.264 

2.063 

2.141 

2.759 

2.830 

5.018 

3.490 

2.874 



Section I. . . . rmutt.j 

Section II 

Section III 

Section IV. . . . rwr«».j 

Section V 

Section VI 

Section VII, . . (•*<,««/.> 

Section VIII 

Section IX 

Section X. . 
Section XI. 
Section XII, 



fmron^J 



In tlig Scrtioo. 

2.390 in. 
1.833 
1.765 
2.162 

2.204 
2.108 
2.492 
1.850 
3.218 
4.309 
4.458 
4,098 



The maximum fall occurs on October 3, and amounts to .197 in. 
The minimum fall occurs on March 10, and amounts to .05.1 in. 

The greatest fall that occurred in one year was 47.59 in., in 1852. 

The smallest fall that occurred in one year was 20.54 in., in 1854. 

The greatest fall that occurred in any one month during the sixteen years was 

8.58 in., in November, 1852. 
The smallest fall that occurred in any one month during the sixteen years was 

0.15 in., in September, 1851. 
The greatest fidl tiiat occivrred in any one day during the sixteen years was 2.8 in., 
on August 24, 1843. — On October 5, 1852, 2.3 in, fell, and these are the only days 

on which so much as two inches fell. 
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TABLE XX. 

NUMBER OF CLOUDY DAYS FOR EACH DIVISION OF THE YEAR. 

The days concerned in this Table are those during which more tlian one half 
of the sky was covered with cloud. The Table is constructed on iho same 
principles as Table XIX. The mean daily values were reduced by a two-lbld 
decadal reduction. 



MEAN PROPORTION OF CLOUDY DAYS, FOR THE YEAR "'„ 
AYERAGE NUMBER OF CLOUDY DAYS IN THE YEAR 208. 




Proportionate 

Number of 

dayi. 


Avcraire i^rois 
KutDber of 




TroportionHte 

N' limber of 

Daya. 


Avcrairi* icrow 

NumlNir vt 

Dayi. 


Winter. . . . 
Spring .... 
Summer . . . 
Autumn . . . 


10.7 
16 

8.0 
16 

8.1 
16 

9.5 
16 


CO 
46 

47 
54 


^ Winter 

j» \ Spnng 

J ) Summer 

^ Autumn 


10.1 
16' 

7.7 
16" 

8.0 
16 

10.3 
16' 

10.3 
16 

o.» 

16 

7.0 

16 
7.7 

16 
7.r, 

16 
8.1 

16 

8.7 
16 

Hi 

8.6 
16 

10 V 
16" 

11 1 

II. II 


CI) 
45 
45 

M 

V.) 
10 
Ui 

u 

15 
10 
10 
11 

i.'i 

10 

28 
28 


January . . . 
February . . 
March • . . . 

April 

May 

June 

July 

August. . . . 
September. . 
October . . . 
November. . 
December. . 


11.4 
16" 

10.1 
T6' 

8.6 
■ 16- 

7.7 
16 

7.7 

T6- 

7.6 
16 

8.7 
16 

8.2 
16 

7.4 
16 

10.1 
16 

11.0 
"l«" 

11 Jl 
"ft" 


22 
18 
17 
14 
15 
14 
17 
IC 
14 
20 
21 
21 


Section I. ceoidtt.j 

Section II 

Section III 

Section IV. fm,a«.j 

Section V 

Section VI 

Section VI !/•»*««/.) 
Section VIII. .. 

Section TX 

Section X. .r»'«.) 

Section XI 

Section XII. . .. 



The most frequently cloudy day is Jan. 19, the fnjquency for tfii.s 'Lite Wni^^ 'J;; 
The least frequently cloudy day is Sept. 4, th(; f'reqii(;ijcy for tfuH fhiU- l>eiij^ 'fr! 



TABLE XXI. 

DIEECTION OF THE WIND FOR EACH DIVISION OF THE TEAR. 

This Table specifies the number of days out of every sixteen of the same date, 
that the wind blows from the respective quadrants of the compass. The daily 
values for each quadrant were reduced by a two-fold decadal reduction. 



Means for 


N.E. 


S.E. 


S.W. 


N.W. 


Variable. 


THE YEAR. 


3.4 


2.1 


5.2 


3.9 


1.2 


Winter 


3.6 


2.0 


4.8 


4.4 


1.1 


Spring .... 


4.5 


2.4 


4.4 


3.1 


1.5 


Summer . . . 


2.3 


1.7 


6.7 


4.1 


1.2 


Autumn . . . 


3.3 


2.3 


4.9 


4.1 


1.0 


^ /Winter. 


3.9 


2.1 


4.6 


4.2 


1.1 


J Spring. . 


4.2 


2.3 


4.9 


3.1 


1.6 


1 ) Summer 


2.5 


1.9 


6.1 


4.1 


1.2 


;| ^Autumn 


3.1 


2.1 


5.3 


4.4 


0.9 


January . . . 


3.5 


2.2 


5.3 


3.9 


1.2 


February . . 


4.1 


1.8 


4.3 


4.4 


1.3 


March .... 


4.5 


2.5 


4.0 


3.6 


1.0 


April 


4.5 


2.5 


4.1 


3.1 


1.8 


May 


4.3 


2.1 


5.1 


2.7 


1.7 


June 


2.7 


1.8 


1.5 


3.8 


1.2 


July 


1.6 


1.6 


6.8 


4.3 


1.4 


August. . . . 


2.6 


1.7 


6.6 


4.1 


1.0 


September. . 


3.8 


2.8 


4.1 


3.4 


1.0 


October . . . 


2.9 


2.0 


5.7 


4.2 


0.9 


November. . 


3.3 


2.0 


4.9 


4.7 


1.1 


December. . 


3.3 


2.0 


4.8 


5.0 


0.9. 


Section I. . . 


3.8 


1.6 


4.6 


4.6 




Section II. . 


4.7 


2.3 


3.9 


3.7 




Section III. 


4.2 


2.4 


4.5 


3.3 




Section IV. 


4.6 


2.3 


4.2 


3.0 




Section V. . 


3.5 


2.0 


6.2 


2.9 




Section VI.. 


1.7 


1.8 


6.6 


4.4 




Section VU. 


2.2 


1.5 


7.0 


4.1 




Section VIII. 


3.9 


2.2 


4.3 


3.9 




Section TX. . 


3.0 


2.6 


5.4 


3.3 




Section X. . 


3.1 


2.2 


5.3 


4.3 




Section XL. 


3.2 


1.8 


5.1 


4.95 




Section XII. 


.3.6 


2.3 


4.9 


4.0 





Tabli) XXII. i« oonntruotod with a view to ranging the yaloes for the four 
quadrautii in tho 0amo category with the values for the four semicircles. The 
valuoi given to tho somioiroles are the sums of the values for the two quarters 
oomposing tho respootivo semioirolefl as they are given in Table XXI. Under 
UUn arrangomont the values given to the semicircles state the absolute number of 
dayn (during tho sixteen years) that the atmospheric current flows within the limits 
of the four semicircles, respectively : they also show the mean relative frequency 
belonging to each of the two quadrants composing the respective semicircles. — Then, 
in order to make tho values for the quadrants correlative with those given to the 
aemioirdes, the numbers belonging to the quadrants are each of them doubled. 
And, under this arrangement, the values in the eight columns of Table XXII. 
iudioate the rehUv^ mean frequency for any point, in the respective eight 
divisions d' the compass, adopted for this Table. 



lUAGHAM KXHIBITINQ THK RELATIVE FREQUENCY OF THE DIFFERENT DIREC- 
TIONS OF WIND FOR THE TEAK 

N. 
7.S6 



9-1 




K 
5.5 



7.3 



TABLE XXn. 

DIBECTION OF THE WDTD FOB EACH DIVISION OF THE TEAE. 

This Table gives the relative values for the four semioircles and for the four 
quadrants. 



Means for 

THE TEAK. 


N. 
7.35 


8. 
7.3 


E. 

5.5 


9.1 


N.E. 
6.85 


S.E. 
4.2 


S.W. 
10.4 


N.W. 
7.85 


Winter. . . . 
Spring .... 
Summer . . . 
Autumn • . • 


8.0 
7.6 
6.4 

7.4 


6.8 
6.8 
8.3 
7.2 


5.6 
6.8 
4.0 
5.6 


9.2 

7.6 

10.7 

9.0 


7.2 
8.9 
4.6 
6.6 


4.0 
4.8 
3.4 
4.0 


9.6 

8.8 

13.3 

9.8 


8.8 
6.3 
8.1 

8.2 . 


'^ , Winter . 
1^ Spring.. 
1 ) Summer 
1^ ^Autumn 


8.2 
7.3 
6.6 
7.3 


6.7 
7.3 
7.8 
7.3 


6.0 
6.5 
4.4 
5.1 


8.9 

8.1 

10.1 

9.5 


7.8 
8.3 
5.1 
6.1 


4.1 
4.6 
3.7 
4.2 


9.1 

9.8 

12.1 

10.6 


8.4 
6.1 

8.2 
8.7 


January . . . 
February . . 
March .... 

April 

May 

June 

July 

August. . . . 
September. . 
October . . . 
November. . 
December. . 


7.4 
8.5 
8.1 
7.6 
7.1 
6.5 
6.0 
6.7 
7.2 
7.1 
8.0 
8.3 


7.4 
6.1 
6.6 
6.6 
7.2 
8.4 
8.4 
8.2 
6.9 
7.7 
6.9 
6.8 


5.6 
5.9 
7.0 
7.1 
6.4 
4.5 
3.2 
4.2 
6.6 
4.9 
5.3 
5.3 


9.2 

8.7 

7.6 

7.2 

7.8 

10.3 

11.1 

10.7 

7.5 

9.9 

9.6 

9.8 


7.0 
8.2 
9.0 
9.1 
8.6 
5.4 
3.3 
5.2 
7.6 
5.8 
6.5 
6.7 


4.3 
3.5 
5.0 
5.0 
4.2 
3.6 
3.2 
3.3 
5.7 
4.0 
4.0 
4.0 


10.5 

8.7 

8.1 

8.2 

10.2 

13.1 

13.6 

13.2 

8.2 

11.3 

9.8 

9.7 


7.8 
8.8 
7.2 
6.2 
5.5 
7.5 
8.6 
8.2 
6.7 
8.4 
9.4 
9.9 


Section I. . . 
Section II. . 
Section III. 
Section IV. 
Section V. . 
Section VI.. 
Section VII. 
Section VIII. 
Section IX. . 
Section X. . 
Section XI.. 
Section XII. 


8.4 
8.3 
7.5 
7.6 
6.4 
6.1 
6.3 
7.8 
6.3 
7.4 
8.1 
7.6 


6.2 
6.4 
6.9 
6.5 
8.2 
8.4 
8.5 
6.6 
8.0 
7.5 
6.9 
7.2 


5.5 
7.0 
6.6 
6.9 
5.5 
3.5 
3.7 
6.1 
5.6 
5.3 
5.0 
5.9 


9.15 

7.7 

7.8 

7.2 

9.1 
11.0 
11.1 

8.2 

8.7 

9.6 
10.0 

8.7 


7.7 
9.4 
8.3 
9.3 
7.0 
3.5 
4.4 
7.8 
0.0 
6.1 
6.4 
7.2 


3.3 
4.7 
4.9 
4.6 
4.1 
3.6 
3.0 
4.4 
5.3 
4.4 
3.6 
4.6 


9.1 

7.8 

9.0 

8.5 

12.4 

13.2 

14.0 

8.7 

10.8 

lO.G 

10.2 

9.9 


9.2 
7.5 
6.7 
5.9 
5.8 
8.7 
8.2 
7.8 
6.6 
8.G 
9.9 
8.1 



TABLE XXm. 

FOECE OF WIND FOR EACH DAT IN THE YEAR. 

This Table involves only the four years 1853 — 56. The range of the scale 
of Force is — 6. The first column, here, gives the sums of the four values, 
instead of the means : but, the second column being the result of a two-fold 
reduction — ^which produces two decimals — gives the means for the four yearsj 
and these means retain the two decimals. 



TABLE XXni. 



1 


JAWUAET. 


FEBBUART. 


WAKCH. 


APBIL. 


1 


2 


1 


2 


1 


2 


1 


2 


11 


2.30 


6 


2.13 


6 


1.83 


12 


2.50 


2 


11 


2.28 


7 


2.14 


10 


1.81 


11 


2.52 


3 


9 


2.26 


8 


2.17 


11 


1.80 


15 


2.54 


4 


9 


2.25 


4 


2.23 


6 


1.78 


10 


2.53 


5 


6 


2.23 


7 


2.31 


4 


1.78 


8 


2.51 


6 


9 


2.24 


10 


2.40 


5 


1.79 


9 


2.51 


7 


12 


2.23 


13 


2.60 


6 


1.83 


8 


2.50 


8 


5 


2.20 


13 


2.69 


7 


1.89 


10 


2.50 


9 


6 


2.20 


16 


2.68 


6 


1.98 


10 


2.49 


10 


11 


2.23 


13 


2.73 


6 


2.03 


13 


2.47 


11 


11 


2.24 


8 


2.76 


9 


2.11 


10 


2.42 


12 


12 


2.25 


12 


2.78 


11 


2.18 


10 


2.37 


13 


8 


2.24 


12 


2.78 


12 


2.24 


9 


2.33 


14 


8 


2.23 


9 


2.75 


11 


2.30 


8 


2.31 


15 


7 


2.25 


7 


2.71 


9 


2.33 


9 


2.29 


16 


6 


2.27 


13 


2.68 


11 


2.36 


10 


2.26 


17 


13 


2.31 


16 


2.63 


11 


2.37 


11 


2.23 


18 


9 


2.34 


14 
9 


2.55 


10 


2.36 


7 


2.18 


19 


8 


2.36 


2.45" 


6 


2.34 


5 


2.14 


20 


12 


2.37 


9 


2.36 


10 


2.32 


7 


2.12 


21 


8 


2.37 


8 


2.28 


7 


2.30 


10 


2.12 


22 


7 


2.38 


6 


2.20 


9 


2.28 


10 


2.12 


23 


10 


2.40 


7 


2.14 


9 


2.27 


10 


2.11 


24 


14 


2.41 


8 


2.09 


9 


2.28 


8 


2.10 


25 


11 


2.38 


9 


2.04 


10 


2.31 


10 


2.09 


26 


10 


2.33 


9 


1.97 


12 


2.33 


5 


2.06 


27 


9 


2.27 


7 


1.90 


7 


2.36' 


7 


2.11 


28 


9 


2.21 


6 


1.85 


7 


2.38 


8 


2.16 


29 


8 


2.17 






11 


2.41 


9 


2.22 


30 


8 


2.13 






9 


2.44 


10 


2.28 


31 


9 


2.13 






8 


2.46 






SUHS. 


286 


70.46 


264 


66.80 


266 


67.24 


279 


69.09 


MEANS. 


9.23 
2.31 


2.27 


9.43 
2.36 


2.39 


8.55 
2.14 


2.17 


9.30 
2.33 


2.30 



TABLE rmr— coNTmum). 





UAT. 


JUNE. 


JULY. 


AUGUST. 


1 


1 


8 


1 


8 


1 


2 


1 


2 


8 


2.38 


13 


2.53 


10 


2.3.5 


11 


2.30 


2 


11 


2.37 


8 


2.48 


8 


2.34 


8 


2.23 


3 


6 


2.41 


9 


2.44 


8 


2.32 


8 


2.16 


4 


9 


2.46 


10 


2.42 


9 


2.30 


11 


2.09 


5 


11 


2.51 


9 


2.41 


10 


2.29 


6 


2.01 


6 


14 


2.55' 


7 


2.40 


10 


2.28 


6 


1.97 


7 


13 


2.56 
2.54 


8 


2.40 


9 


2.27 


7 


1.94 


8 


14 


10 


2.40 


7 


2.27 


5 


1.91 


9 


11 


2.50 


11 


2.40 


9 


2.29 


9 


1.91 


10 


10 


2.45 


8 


2.41 


11 


2.32 


6 


1.92 


11 


5 


2.40 


9 


2.43 


7 


2.36* 


6 


1.95 


12 


7 


2.36 


12 


2.46 


8 


2.38 


9 


2.02 


13 


9 


2.33 


12 


2.47 


8 


2.41 


8 


2.08 


14 


7 


2.31 


12 


2.46 


10 


2.43 


11 


2.14 


15 


10 


2.30 


10 


2.45* 


11 


2.45* 


11 


2.19 


16 


10 


2.29 


7 


2.42 


13 


2.46 


8 


2.23 


17 


10 


2.30 


7 


2.40 


13 


2.46 


5 


2.29 


18 


9 


2.31 


11 


2.39 


11 


2.45 


9 


2.36 


19 


12 


2.33 


12 


2.38 ' 


11 


2.43 


9 


2.44 


20 


6 


2.35 


9 


2.36 1 


9 


2.41 


14 


2.51 


21 


9 


2.39 


9 


2.34 


7 


2.39 


14 


2.56 


22 


8 


2.43 


8 


2.33 


6 


2.38 


8 


2.57 


23 


10 


2.48 


9 


2.32 


6 


2.38 


7 


2.60 


24 


14 


2.53 


9 


2.32 


9 


2.39 


8 


2.63 


25 


9 


2.54 


8 


2.33 


10 


2.41 


15 


2.68 


26 


11 


2.56 


9 


2.34 


13 


2.43 


12 


2.71 


27 


10 


2.57 


11 


2.36 


11 


2.43 


13 


2.73 


28 


10 


2.57 


8 


2.36 


10 


2.43 


11 


2.73 


29 


9 


2.57 


12 


2.37 


12 


2.42 


11 


2.71 


30 


12 


2.57 


11 


2.36 


10 


2.39 


9 


2.67 


21 


12 


2.56 






9 


2.35 


9 


2.63 


SUMS. 


806 


75.73 


288 


71.94 


295 


73.66 


284 


71.87 


MEANS. 


9.87 
2.47 


2.44 


9.60 
2.40 


2.40 


9.52 
2.38 


2.38 


9.16 
2.29 


2.32 



TABLE XXni— coNxransD. 



1 


SEFIEHBEB. 




NOTEHBEB. 


BECEUBBB. 


1 


2 


1 


8 


1 


2 


1 


2 


12 


2.60 


10 


2.31 


8 


1.86 


6 


1.83 


2 


11 


2.55' 


8 


2.28 


4 


1.80 


8 


1.90 


3 


11 


2.47 


7 


2.26 


6 


1.75' 


7 


1.96 


4 


9 


2.37 


16 


2.25' 


8 


1.71 


6 


2.02 


5 


13 


2.29 


14 


2.20 


7 


1.66 


9 


2.09 


6 


10 


2.18 


6 


2.13 


6 


1.61 


13 


2.17 


7 


8 


2.08 


9 


2.08 


5 


1.5T 


9 


2.22 


8 


6 


1.98 


8 


2.04 


5 


1.53 


9 


2.27 


9 


7 


1.90 


4 


2.00 


5 

8 


1.51 


11 


2.29 


10 


6 


1.83 


7 


1.98 


1.49 


12 


2.30 


11 


6 


1.77 


8 


1.96 


8 


1.47 


8 


2.30 


12 


6 


1.74 


8 


1.95 


9 


1.44 


6 


2.29 


13 


8 


1.73 


8 


1.95 


6 


1.39 


9 


2.29 


14 


7 


1.75' 


4 


1.95 


4 


1.34 


12 


2.29 


15 


5 


1.78 


11 


1.99 


3 


1.31 


11 


2.28 


16 


8 


1.84 


5 


2.03 


2 


1.30 


4 


2.25 


17 


7 


1.92 


9 


2.09 


4 


1.32 


5 


2.27 


18 


7 


2.02 


7 


2.14 


6 


1.34 


14 


2.30 


■ 19 


9 


2.12 


9 


2.21 


7 


1.35 


8 


2.31 


20 


8 


2.21 


12 


2.26 


8 


1.37 


10 


2.32 


21 


7 


2.28 


12 


2.29 


3 


1.38 


10 


2.33 


22 


12 


2.35 


10 


2.30 


4 


1.41 


10 


2.34 


23 


11 


2.40 


8 


2.29 


3 


1.46 


8 


2.34 


24 


11 


2.42 


7 


2.28 


10 


1.52 


10 


2.35' 


25 


13 


2.46 


11 


2.26 


8 


1.57 


11 


2.36 


26 


11 


2.47 


11 


2.23 


9 


1.60 


12 


2.36 


27 


12 


2.46 


8 


2.17 


3 


1.62 


7 


2.34 


28 


12 


2.43 


11 


2.11 


6 


1.64 


8 


2.31 


29 


6 


2.38 


6 


2.03 


8 


1.70 


7 


2.31 


30 


2 


2.33 


6 


1.96 


7 


1.76 


9 


2.30 


31 






10 


1.89 






10 


2.29 


SUHS. 


258 


65.10 


270 


65.87 


178 


45.78 


279 


69.68 


HF.ANS. 


8.60 
2.16 


2.17 


8.71 
2.18 


2.12 


5.93 
1.48 


1.53 


9.00 
2.25 


2.24 



TABLE XliV. ^^^^^^^^^^H 


FOECE OF WIKT) FOR EACH DIVISION OF THE YEAB. ^^^^^^^^f 


The statemente in tliis Table refer to the Force of the Wind computed with a ^^H 


sralfi TflfipnTipp a — ^. Tlif^ dfiily vjiliir^a wf fa ri^HiiAArl liy fi fwn-fiild Api^^ Twlnnfmii_ ^^H 


The period of observation was the four ye^irs 1853 — 56. ^^H 




MEAK FORCE FOR THE TEAR 2^3 




Winter .... 


2.30 


I , "Winter 2.27 




Spring . • . . 


2.31 


|. ( Spring 


2.38 






Summer • . . 


2.36 


k J SiimniPT -... 


2.30 




^ 


Autumn • . . 


1.94 


^ ^Autumn 


1.96 




January . . , 


2.27 


Section I r^^iiirtj 


2.42 


^^^^^^H 


February . . 
March .... 


2.39 


Section 11 • . « . 


2.07 




^^H 


2.17 


Section III 


2.40 , 




^^^H 


April 


2.30 


Section TV ... . r»«j 


2,30 




^^^^^1 


May 


2.44 


Section V 


2.46 




^^^H 


June 


2.40 


Section VT 


2.36 




^^^H 


July 


2.38 


Section VII . . .(mui.) 


2.22 




^^^H 


August. . . . 


2.32 


Section Till 


2.40 




^^^H 


September. . 


2.17 


Section IX 


2.20 




^^^H 


October . . . 


2.12 


Section X (m—^\ 


2.04 




^^^H 


November. . 


1.53 


Section XI 


1.74 




^^H 


December. . 


2.24 


Section XII 


2.30 




^^^^ The 


decade of maximum force is February 8 — 17, — The value being 


2.71. 


^^^^^ The decade of next great force is August 23 — 1 Sept., — The value being 2.70. 


^^^^H The decade of minimum force is November 13 — 22, — The value boinj; 1.36. 


^^^^^ Tne decade of next small force is Feb. 27 — 8 March, — The value being 1.83. 



DIAGRAMS. 
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CONSTBtrCnON OF DIAGRAMS. 



DIAGRAMS. 

In constructing the diagrams, sucli scales have hem adopted as would keep 
the meteorological particular witMn the same linear boundary as that for the sun's 
declination. The whole range of the sun's declination is divided into 100 parts, 
or degrees, and the daily values are calculated, and measured off in the linear 
projection, to the ^j^ of such degree ; the horizontal lines in the diagrams correspond 
with these degrees ; the perpendicular lines represent the successive days in the 
year* The whole range for the other particulars is divided in the same way, into 
100 part^; and the zero for the meteorological particnlar is made to coincide with 
the zero for the sun's position : so that the daUy profession of the one is readily 
compared with tliat of the other all through the year. The position and the 
progression of the line for the dew-point temperature is determined by the scale 
belonging to the atmospheric temperature, so that these two particulars may be 
readily compared: and the inten^al between the two lines thus represents the 
difference between the two temperatures. The projection for air, and that for 
vapour, in the diagrams for the atmospheric pressures is drawn mth the scale 
belonging to atmospheric pressure^ — the last coinciding with that for the sun's 
declination, and all the four particulars starting fix>m the same zero line. 

One degree in the projection corresponds with 0*^.469 for the sun's declination, 
with 0*^.2271 for Fahrenheit's thermometer, with ,003223 in. for pressure, with 
.0014607 in, for rain, and with .0557 of a day for eloud — the value of the one 
day being 1 in the 16 years. 

Projections for the entii'e years are given in a condensed form, on a smaller 
Beale, and in a more wholesale manner. The points adopted for laying do^m the 
lines here are ; — the value belonging to the first day of each Section, the max. value in 
each Section, the min. value in each Section. The scale is ^ that used for the daily 
values* 





Stiiti DCCl. 



MHOtPl TMPCt. 



OtW P TKMftl 






Temperatuee. 



Section 2. 



TEMrERATUEE. 
Section 3. 







/ 


^ 




— 


— 


h- 














1 


— - 






—4 -- 











., ^ 


^ 




























,^ 












» 












,' 


\ 



Temperatuee. 

Section 2. 



TEMrERATUEE. 
SfflioH 3. 



^^X- -T-:"- ' ---^ "" 


^/ 44t:.-+_lj: — _r..- — , ^ 


__j£j_i_i_i — ''I'll''' II' ^ 



Tempeeature. 

Section 4. 



Section 5. 



Tempeeature. 

Section 5. 



-^ 













Si 

1 


I 












— 


■^ 


— 








- 


-« 


r-1 




























si 




























■^ 








*i 




















f 


































"^ 


















^ 






I 










































"^ 










- 


^ 


^^ r'*^ 




































J. 




- 


-- 






— 








" 


























^^ 


^ 










-^ 






















-- 


- 










,--" 




•^ 






























*' 






' 














^ 


<^ 








m 




.— 


--' 








































\^ 


> 


- — 






































1 


^ 


K 


0^^^ 






. .- 












































y 


^ 


















1 

i 


- 


' 
























> 


^ 






^-' 














gtf»Mffi/Mii_ 


^ 


■ 

I 
























^ 


/^ 




















w 


L . 


i^vn 


N 


l# 
























/ 


r 














r- ■ 










1 

1 


















































h -^ 


-- 


1 


-- 


— 




— - 


. 


— 


















1 1 
















































. -^ . 




































































































, 
































'- 


















' — 


-- 






























^ 1 












1 


1 


^-^ 


































f ■* 


















































' ■ .^n 


i 










































r^: ^"'"i ! :' 










































^ I ! 


II l 






t ^ 

; 








































1 1 
























-- 


- ' 
































i 








- 






1 


■ — 


- - 




' — 




























- - 




+ ^ 

^ 


































■ 










1 














































































































' 










/ 










-- 


- - 


















































« 




































































































--1 


-- 










































































• - 










- 


- - 
























































































=.- 






































r — ; 




















-- 


-— 












































^ 


^ 






























- - 






— 

-x' 














^ 


*^ 
































1 








j 


! 




brf*^ 




"^ 














































j^ 


^ 














^ 
































1 


^ 








































J 








^^ 


^ 


t^^ 








f 1 






















— 


— 














...- 


^ 


^ 


^^ 










^ ' 






















._. 
















u^ 


/< 






t~~ 










































> 


^ 


r 












































i 


-- 










^ 

^ 


/^ 














































1 . 








/ 


















































J 


/ 












h- - 


--■ 


































1 




^ 


y 
















































2 


/ 




\ 


__ 


^ -, 


, 












. — 




^ 


; 




-^ 


















Je= 



*T«OtK TtMm. 



StlNl DtCL. 



ot^ P. Tnm. 



2} 
















— ' 


--; 


^ 




> 






^ 




















~ 


^^ 








s 






j> 


























**" 






























t 






\ 




































^^ 






















^ 








1 










































"^ 


■**. 


.^ 








__^ 


:!r^ 


..«»• 




-- 






































- 








— 


— 


— 


^ 


< 


^ 




































_^^ 


^ 
























**" 


^ 


i^ 






























.--' 


"^ 


































** 






















-*^ 


> 


■^ 








• 










































_„ 






^ 


^ 


^^ 1 




' 


















































y 




























































y 


< 


























-- 


• 




























> 


A 
















-s 


1 ] i 


1 




























\y 


iT 




















1* 




























^. 


^ 
























' 




' 






^ 


























y 








L 
























































-- 










1 




























































1 
1 
































































1^ 






















„ 


































































































U^4" 




























































: 1^ 




























































r 














' ■ ^^ 




























































r 

1 












































'■ - 








f ^ 


r ^ 












































1 ' 








"'■T 

1 


















































T 










f 


























































































































































































































































i 


































































































































































































' 
































































1 


































































; 






















































































1 _^ 
















L- 


^^ 


^ 


— 










































1 










^ 


--^ 


"^ 






















































^ 


























1 






















-" 








^ 


^^ 




'^ 






















































;> 


X' 




























































^ 




























































.jk' 


^ 






•1 




















































^ 


^ 


^^^ 




























































^ 


1 






















































1 


> 


y 






























































y 


^ 














i 
















































/ 


^ 




























































J 


/ 






























































> 


/ 






























































^ 


r 








^_ 


— 1 










. ^ 


, — - 
























^ 


\ \ \ \ ^^ 


L 



ATIHMK 



SUN1 I 



^m^^m 1. 



^ 







ATMOSft TCMPCI. 



SUN1 



OCW P. TtHFlK. 



TEMrERATUEE. 
Section 2. 



TEMrEKATUBE. 
Sfflton 3. 







/ 


^ 










""■"" 




" 












— _ 








— 










y 




























- - 




--- 


-■-- 


-\- -J - 


- 


■ " 





/^ 




^^^ 






^^^ 




,_,^ 


lJ..-^ 




—M 


^^ 








R 














1 \ 


n 




— ! 


"= 


^H 


^^ 






1 


f 


F= 


L_ 


F=, 


t^ 


^H 




p= 




n 


- 1- 


\ 


1 








— 


^^ 


t ^-^-^-■ 
l- h r • ■ - 


^ ■ ' 1 ■ > ■ f 
' 1 1 1 ♦ ( I.I 


— 






— 

-- 




i - 

L- 


1 - L. 
1 

1 

L 


r" 

— 1 


^ 


,.- 


^-. 








i 

, 1 J 






-— 




1 


1 !'■'■; J 








1 


1 








— 


~1 1 ' 




1 i 1 








— 






' 
1 












1 














-r- 




















1 


- - 


1 \ 






1 










\ 


Sl 
























i 


[ i 














\ 


V 
































! 








-- 










\ 


t 
























1 








\ 




















^ 


s 


^ 




— 
















1 

j 


-- 


























^ ^ 




_- 




• 








— 1 




- - 
























\ 


N 


s, 




























































I 
































\ 


V 


















\ 




































> 


V 














! ( 






































^\ 


N 
























































N 


V 


















' 






































^ 


N 












^ 














































N 


s. 






— - 


N 


\ 
















































N. 






^ 








\ 








































X 


^" 








5v 


V 












































f — 


> 








\ 


> 


s. 








































4 


\ 










\ 


> 


s 






1 
































1 
















\ 




s 




r 


















-" 




— 


























1 


Kj 




S 


V 
















































\ 




N 


V 


















































> 


^ 


X 


s 




























1 


















1 


\ 






s 


L. 




















1 

i 




! 






















\ 






s 


V 






— 














































\ 


L 




N 


^ 








- 








, 
































"^ 


V 1 






S 












1 




1 




























X 


N 


^ 




N 


V 








, 


1 ' ' 

1 1 


- 1 j 




1 










-- 


" — !' ■" 














s^. 




% 


N 


s 






1 
































k 


S, 




k 


:rii'>"-::i 






































^ 


<^ 


V 


N 


\i 


J 


. : i -. I. 










































^v 


^ 




^ 




1 














































N 


^ 


> 


s^L ; . ■ _ 










































1 ; 


■ ■ ' 


nO^t 










































.^ 










y 






— 


^3 






.. — 




^ 




i~ 


1 






V- 


L 


L 


\ 




;^ 


;:^ 



I 



AKOir. TCMPKt. 






Tempeeatube. 

Section 5. 













H ' 




1 J 


^^^^ 


*- 


-n 


-^ 


■ — » — 
1 


- 




r — :" 




























^ 




p 
























'^^ 








- 






















^ 




' 


\ 


































'**. 




















^1 




' 


i 














































■*% 


=>^ 


< 


*^ 


«=5 


.*-* "** 








































— 












































^m^ 




































' 
















^ 


"^ 










































— 










_^ 


^ 


^ 










' 








- 
























- ' 






; J ^ 


^ 














































i_ 


y 




^ 
















I 








































K 
































' 




















T- - 


j/ 


A 




















%^^^^m^^^ 


f 
























^ 






















w 


1 


1 






















/ 


w 




























I 






















































































































'' 












































' 


















































































1 












.■ 


















































































-■ M 


























































































































1 ^ 


; 
















































i ' 1 
1 - ' } 


^ h 


-^f 
f 














































1 I 




















































^ i J 




" 1 




















































































































































































































































































































































































































































































































' 






















































































































































































































^^ 






















r ; 




































^ 




















































^ 














































— - 






^ 




.rf** 




^' 
















































^ 


^ 




































' 














.X 


^ 






















: 












1 






















^•^ 


l<^ 
























































V 


^ 


^^ 




















































^ 


x^ 
































i_ 
























-^ 


y 


























































y 


/^ 








.__. 


















































/ 


^ 
















































r * 




4 


/ 


























































J 


/ 


























































y- 


^ 






















__ 


























*— — 













ATlHMit Tta 



tUNi DML. 



:i 



Elastic Forces. 

Section l.—Ifo. 2. 



B?[mm D. 



ATMOSK TCMPIt 



tUNt OCCL. 



OCW r. TCMPIR, 




mm 

i 



1 


^■!-+-h-t- 1 1 1 1 1 1 


i^i - -■ r- . - . ^ > T 4--. . - --. 




1 

1 

1 


1 V 

- - ; 4--- + - 1- ;■ -J 

< i 1 


— 1 


- -1 


- — 


-- 

L . 

N 

— 1 


- 

I- 


— ■ 


r 

;- 


■ 


- 

- 

... 


- 

r 


-- 


1- 

r 
I 


1 

._ 
^'^ 


1 

• — 

^ - 


I - 

r- 
f- ^ 
f - 


.. 4- 

_i ..J 


1 


t - -" 


1 







■-+- H 


-^ 


.- 


^^-, 






— 1 







. - - 






— 


\ 


^ 


\ 


V 















- 


1 

.^ i 
1 


1- — 


































N 


S^ 


























































N 


s 














^T " 




^ 








































--, 


N 


s. 












«. _^ 












































^ 


N 












iSs 














































N 


^, 




1 


^ 


^ 


^ 




. 













































L-I-. 


p 








^ 


f^ 


1 — -^ 






i_ — 




— - 




































I 

F 

1 






— ■ 


\ 


^ 


s 




s, 


s: 


\ " 






















— 1 


— 


t- -' 




' — 


^^--'^T-- 


N 

1 


s 

1 
1 

1 


r— 


1.^^ 


' 








-S 


s, 


N 
\ 


^ 
S 


s 


s, 




s 


L_ 








. _ 




^-^ 




. — 






i 1 


1 
1 


1 






















^s 


^ 




N 


s 








— 1 


■ — 


-^ 






1 [ < : 


1 


i 

1 




1 — — 
\ 






— _ 

. 


— ' 




— 1 


1 


\ — — 




> 


;s 


s 


X 


s 

^ 






s 




' i " 

1 




4- ^--i_ - . - 

1 


i 









. 





















1 


— 








— 






n 

f ' 


^t:: 




^.d 


^ 






— • — 




^^, 


a 







i^i_z: 












— 








1 


i= 


J 


L= 


'. 


^ 


^ 


^ 



ATVOtE TCHrit. 






rUvc Sa-twTis, 



Temperature. 

TU Year. 



SECT. 10 



SECT. II 



SECT. 12 




AT«OSrT£NPCR . 



.s fz 1G w 'i4 Vi I rv :) r, n :7 ^^ 2fl .j 7 n /.t a9 n % 30 r. in is m ::? 

obiT NvYember l)ecanb€r January 



aeetian i. — ^yo. j. 



Elastic Fobces. 

SeetiM 1.— JVb. 2. 



Elastic Foboes. 

Section 2. — Ko. 1. 



Elastic Forces. 

Seett'oH 2.—2fe. 2. 



Elastic Forces. 

Section 3. 



Elastic Foeces. 

Section 4. 



Elastic Foeces. 

Sfction 5. 



Elastic Foeces. 

Section 6. 



iiji.ii.jiii 


^ 


^ 


[— 


I _ 




l-- 










— ' 


\ 
























-4— 

1 


^'- 


-^ 






S 








1 


1 














h-.--t -* - -m ' ■ i i-l 4 -. 1 -J 


r 










1 


1 








k 


s. 


— ' 




1 










1 p 






.. L 


r--^- ^ 








\ 


r 1 • ; * : t 










— 1 


L_ 






L^ 








\ 


b 



AIR ^RESSI 






Elastic Forces. 

Sfdim 7. 



Elastic Foeces. 



I 



Elastic Foeces. 



Section 11. 



































-- 


lZ** 














































































^ 


^ 




















































































^ 
















































































^*^ 




^ 








































































































































































^ 


,^ 




ill«^ 


1 9 


PCL. 


Hi 















1 


- . 


- 








^_ 














_ 






^_ 






^_ 














^ 


^ 




^< ^ 1 



^ »(ai)iii!;isi^ 



Elastic Foeces. 

8«etion 10. 



7 



7 


7 














— >ij 










































/ 


/ 
























































i 


f 


_i 






















































1 / 


























































1 


























































^_ 




^^ 










^^ 


Lj 








^ 






^_ 


^^ 












^^^ 






^_ 


^^ 




^^ 



Elastic Forces. 



Section 11. 



■ 
































-% 


^ 








1 1 * 












' 




















































J 


^ 




, 














' 






























































"-1 


^^ 




















































































^ 


















































































■*-.. 


1^ 




























































































Ju* 


1 o 


BCt.. 


M 


_^ 


^_ 


^^m 


^. 


^ 


^ 








^_J 


k^^ 


^^, 


■MM 


1— J 





^M 


^^ 




^^ 


^^ 




ta^ 


^^ 






^^ 




^. 


^ 


^« 











Elastic Foboes. 

Stetio» 12.— Xo. 1. 



Elastic Foboes. 

Action 12.— iV«. 2. 



mmm i. 



I 



?5 

I' 



\ 



r 






^^ 


^^ 


^^ 


^^ 






^^ 






^^^ 


^^^ 


^^^ 


^^^ 










^~ 


"^^ 


^^^ 


^~ 




^^ 


^™ 


^™ 


^^ 


\ 


























































V 


























































\ 


























































\ 


























































\ 


























































\ 


























































\ 
























































\ 


























































\ 


























































1 












































., . 
















y 


























































\ 






















































































































V 














































J 


/ 










\ 








1 




































V 


/^ 












4 


c 








































>• 


/^ 
















\ 






































/■ 


^— 




















V 
































^ 


/^ 
























A 


\ 




























ix^ 


r 




























\ 
























^ 


^ 
































y 


\ 




















y 


^ 


















y 


















^ 


V 
















y 


^ 




















/ 




















\ 


^ 










V 


^ 






















J 


r 






















\ 


^^^ 






/^ 


/^ 
























/ 


























^% 


s 


^1^ 




L 
























/ 


























y^ 


/^ 






\ 






















y 


r 






















_> 


> 












\ 




















/ 








^ 


' 1 












*^ 














\ 


\ 


















/ 


















^ 










- ■ 












\ 
















V 


















^ 
























N 














/ 














K^ 


''^ 






























\ 












r 
















































^ 








/ 










^ 






L- 


















« 


^ 


^ 














k 


^ 


^ 




: 


i^ 






SUN*B DECL. 



/ 



»~T__l: . p _. _ ^ ■ ^^\ 




J > ^ 


_ Siirr3!£)^ S ^^ 


- -- ^fSvUJii^ti tiSitt ^ 1 


y*^ 


' ' ' \jt ' 


i > 


\ y 1 ■ 


1 , ' / ; 


1 , .7^ 


V 


2 ' 


/* 


/^ 


r^ —i 


-^ ^^ 


^ ' ' ^ 


■ /* ' ! ■ . ^ ' 


v^ ' 1 ; ■ , i 


>? _J 


0* ' ' 




' ' ■ ' ' 


^^ . 1 ' 1 


v^^v ^ ' ' 


t V ' ■ -J ~ ' 


/ r ^ 


r -^ ^it' - ' it 




■ 1 T ^__ ^ 


3 ' ' 


\ 1 , , , 


" \ 1" ' ' — ^ ' 


\ ■ ■ ' ^ i ' 


1 \ , . ' ' 


'' , \ : ' ' 


\' ' i -J^"^'^^' 


' _\ /^ '^ 


t~ ■ ' f \ ' 


\ _ \ V J ' 1 


T " f~ 


\ 1 


^Y] r 1 


1 \ / 


) 1 


\ / 


\ -^ - J- -.-^ 4 ■ 


V ' / ' ■ 




- ^ ' s. '/ "' * 



'^ -^ -^ ^ 


\ I y 


J / 


srfiifjfVM %\ y 




''', ■^,,'' ;i 


(/^ 1 1 * i ^ 


y 1 


y*^ : ' ! 


/ \ 


^ ' ' 1 i 


' f /"^ ' ' 1 ! 


V ' 1 M ' ■ 


> ■ , ']!•■. 1 


1 y ' ' ' . 1 * ' ; 


y 


y ' 


' y 1 


' 


1 1 


1 . 1 1 


1 ; 


y^N. 1 


/ \ \ \ 


j ' V ' 


/ 1 N -- - ■ - 1 




\ ' ^ 


; ■ [j ' '■ _ _ 


' 1 \ '■ ^ 


\ 1 ! i 


\ r / ' ' 


1 ' i : 


\ '■■ I 


^^ \ , '' Jy^^ 


111 ' ' ' J^ 


\ i ' Jrl i ^ 


\ i y' ' 1 


; ; \ , / ; { 


i \ / ^ 1 ' 


i j ! ' V ^ ^ 1 ' ^ ' 


\ / i 


r 1 ^ 


' \ y1 1 1 i ' ' 


' - \ ' ^ 1 1 t 


' ^ ! y ■ ' ; . .. 


|\ y ' ■ 


' ■ i '1 N__/ ' . ' . , 



\;^ tUN*B OtCL. 



Eain. 

Section 4. 



Bain. 



Bain. 

SteHmS. 



Bain. 

StetionS. 



'i 



Bain. 

Section 7. 



Bain. 

8tcti<m9. 



Bain. 

8tetum9. 



Rain. 

8«aioH 10. 



Rain. 

StetioH 11. 



Rain. 

'The Year. 



SECT. 10 



SECT. II 



SECT. 12 




/rr 

»o 

72 

A/ 
// 

2S 

RAIN 

'JO 

sunt DCCL. 

/2 
.y 
/ 

^> 



; r /:' A/ :v :v :',s / .; // /v /; :v :'.; :<v .v / // /./ //^ :':' :w :^^ :i 7 // /.; /.o n .;/ 

\'7fer yinve/nl/r/' JW^/nhtr Jtuiuurx 



Cloud. 

StctimA. 





— 




V 




[• - i 


%^ 






r? 


































— 1 — 








\ 




/ 


^ 


V 


y 


f 








































' 




s 


f 


' -^ 


^ 


C\ 


' 
















_J 


















1 









1 

1 


■■ 




~ 






' 






















. 


V 


7\ 
























-■ 
























!> 


k^ 




1 








































\ 


/ 


^ 1 


^ — 


^ 






















ij^msrKBS!! a._ 






A 


y 




[' 1 - 

1 










^ 
















, 


^+J 1 




> 


y 
















! L 
















\ 


1 


> 


»^ 




























1 




4 


y 


^^ 






i i r 






j - 




_ y/x^ 
















^ 


/^ 








1 ! ! J 






1 


' ' ' 1 






1 






X' ■ ' 








' 1 


1 


T 






1 




^ 




L 


^ 












' 


1 ; 








f 


\A 








1 
1 


1 1 












'" 


1 








i 


/" 


1 




i 




i 1 ■ 








1 i- 




i 




> 


/^ 




■ 1 ■ 1 


1 1 




^ 




i , 1 : 




y 


r 




^ 


1 


: 1 1 , 
_^ . i 1 1. J 


\ 






^ ! , 1 ' 


/ 


^' 










i 




1 ' 

1 ' 






1 

1 




1 1 ■ ■ l> 


/^ 










: 










] 




T 

1 














1 






■ 


1 




1 


. .•_.._ 








' '>^ 














! 


















>ri ' 










1 : 1 


J 


. 


: 


L 




J 






yr ' 


■ "1 


1 




'" " ' /" ' 


1 




II;' 

1 , • . 






y 


' 


1 






1 ' . . 












i 










, [ i 


1 . ! 


r" 




















\ 1 




i 1 : M ! 


' r 

I , i 


T 














1 


J 


• ' : . ' 1 ; 1 ' 1 ! 




■ 














1 1 


, 1 




1:1;!! 


1 




















1 ! i ' I 


! ! 




M : 




























I'll 
I'll' 




1 
[ 




j 






1 




1 






I 








'■ 




1 




1 


















1 






1 1 1 






t 

1 






i 




1 




1 


^ 


^ 














1 

I 


1 










1 
1 








1 


M 




V 












! 1 


1 
i 








1 > 










/ 








\ 


















J 






















/ 










> 










V 
































/ 




















\ 




- 1 
























/ 






















\ 
























i 


/ 
















L . 








\ 


























/ 


















\ 1 




i\ 




























/ 
















. \i 1 




> 


























i 


f 


















\ 1 




\ 


\ 
























/ 






















\ 
































1 




















A 










^ 




















> 








1 












1 1 


k 








\ 














' T 

1/ 






r 












i 


% 
V 








\ 


, i 












/ f ' 




: 1 


.-,-' .:j 


* 








\ 














m j 


; ; 




r 


■ 1 












V 










— t 




1 


, ! ■ ' ' 




1 












\ 


V 










^^L^L 




■ -1 




■ 






















V 


1 ' / 


1 


























1 . ' 


K ' / 




— T ^ 


' t 


- 


j 


f 




1 1 








^' 1 






rv 


/ 




\ 


j 




I 






! 1 










1 ■ 


_Q 


/ 






» 


. 


■ 1 


^^^ 


; J 





-^ SUN'S DCCL. 



Cloud. 

Stetion 6. 



Cloud. 

Section 8. 

























\ 










J 


f 


































V 








J 












- - 


























\ 








/ 










1 
























\ 


J 


f 












I 
























> 


1 /\ 















1^ 



Cloud. 

SttUoHll. 



Cloud. 

<8m«m 13. 





, , : , 1 • : •^A)iiM. ■ j ! , i : 1 1 

■ • ^ ' i ' ■ , , , ; "■: ' ' i ■ 1 : 




; . 1 ' 1 1 ' ' 


' ■ ■ \ I . ' : ■ 




: i ' • ■ , ! 1 1 . 

1 ' *•*■ 


s« 


^^^S^ , 1 ' ; ' , ■ : ' ! . :. + •'' 




1 ,^>^^ i ' i 1 1 ' ■ ■ ;!!.•!'■''*' 






NW 






•--a.^---' ' i i : ■ ' ^ M : 1 1 i i ' : : ; j ; . 


NC 


1 1 ; , ! ! 1 I ; 1 ! ,LM , n-s.. ' i ; 




n i 1 i 1 i 1 ■ 1 1 i Ni 


i"»*^ 






i 


'•11 ^<KW 

! ! ! : ^N 
• , \ '■ 

1 ! 1 




' 1 1 1 1 , 1 1 1 1 1 .[^> 

' ' i ■ ' i i 1 ' 1 i : 


k 




1 1 i 'ill 


S.E 


: i 1 1 ill 1 ill 




\, 


1 1 . ' 1 




; : : ' ! ; i i 








1 

M 1 1 


I 


r--^ 




1 : 1 1 i 

• ! i i • 


1 1 
1 






MIN 


IM: 




! 






' : i 
! ! ! 

1 1 ' 


1 ! 

j 
1 

1 

! 








2 


-4 

RO 















1 
1 
1 
1 

i 


! i 1 i 

i '■ 

' ' ! 1 

1 i 1 ' 

i ! = ' 




1 ! ■ 1 I ! 

M ' i i ! ' i 

i i ' i ii i 


1 i 

1 
1 
1 


MAX 
11 


IM. 

•4 






i 

1 

i 

1 


! ! M ! 1 i 1 i 

i ! : ; ; : 1 : 
. 1 1 ^ ' ' : 


"TT 


' 1 1 1 ' 

; i ' ' 1 i 


i 
1 
















1 

! 


1 ' ' , ; 1 

i ; ' i ■ 

1 Ml'' 




E \ l"^"--*^.^! ! 1 






1 




U 


— r • • 




LjL't ' ' ' 1 


N. 




.^„^' 








H^i i 


1^*! 1 ^. 




3. 

T 


'i ; ■ : i ; i i ! 1 
1 ' ■ ; ; 1 1 ! j ' 

; '• , . 1 ' ' . , 
' ' ! j ■ '• ■ 




H-1 
1 

i 

! 




■ 


1 

i 

i 

i 

1 
; 
1 




! ! i ' ! 

i i i 1 ! ! 

! ' ' 1 1 
1 i 1 ' ' 


/ 

- 




is \ 


' 1 1 1 1 1 1 : 1 1 1 1 zW ■ 1 
-:■'.'■'■■'.]. 

1 ; ' 1 i 1 1 1 : : 1 I ! i 
Mill ; 




^ ' 


: , 1 t ' 1 

1 1 

■ : : , ^ 1 1 

N ; ! ■ M 1 



^^^^^^^^H 




1 


^^^^^^^^1 


^^^P 


' ' ' 1 ' ; ' , i..j 


IV 










, 1 1 




^^^H 


^^ 






























<i 


2 












i 


1 


















^^H 










































.*! 


• ■ -^'^^^ 


















H 








































.-' 






« 


» • « 


i^ 














^^^^H 








































^ 












•-i. 












^^^H 




































- * 


k* * 
















'-. 1 










^^^H 


































-'' 










' 










t 


m* « 


*, 






^^^^1 




























































'••^ 




^^^^^H 
































^' 




























$1* 


g 


^^^^^^H 






























.''" 


































^^^^^1 




























.' 




































^^H 


























.^" 






































^^H 




r' 




" - m 






* 


" ■^ 


..,, 


^ - ■ 




^ . -*'' 








































*> ^^^^H 


£w 




















1 




i 


^ 


^ 


• 


























Kr 


1 




























































luv' 




H 




















1 






























-+1 




^1 




















^""""^ 1 i [^V 






























y 








I^^^H 




^^^ 












/^ 










> 


"•"s^ 


























^' 1 








^^H 


m! 


i^^^..^ 










^ 


r 












^S 


\ 


^ 


w 


















S, 


I 






1 














, 






















N. 












X 






















































x 










*f 












1 




^^^H 








































. 






• 












1 




^^^1 








































s. 




4^ 
















^ 


^^^H 


HI 






































> 




•' 
















1 


N-L 


'^^^1 










































SiT 






















^^^ 




1 1 




































'^"^''■J.,,,^ ' 














^^1 






































•^ 




^^'^^''^^^ 














^^H 






'-J 


--. 





"^^ 


.^ 




, 





1 1 










A'\ 










\ 


' ' 1 




■ 










- — 


,-^' 




'^N., 














^^^' 
















I . ■ 1 I 1 




^^^H 




^i-"*' 










^^H 














-^^^'^ 
































^^^H 


si 


1 












"^^ 


"— ' 


^-., 


»Mi>a 


m^^m 


.-1 


J 


"V. 


^^, 


'•n^^ 
























Jl 


^1 






























1 
1 










'^ 
























^^H 






























1 












^- 


,_j 








St 




H 




1 1 1 


1 1 1 1 1 -1 t 


M i N 1 M 


1 


1 1 1 1 "— 


i 


' 1 




H 






























2 


4 
































1 






























/£ 


RU. 






^ 












^ 














1 






^ 


~' ' , 


^ 










^ 














































« 








* 


• 


4 


-■' 


, • * 


■> • « 


» « 4 


... 


• ' 




"w. 




1 


1 




































* 


^ ' 
























^^1 




































^ * 


*■ 


























^^^1 


ii 
































J 






























^^^H 


1 w, 






























J 






























¥ 


^H 






— " 


r 


?A. 


.<: 




,_. 


■ - 4 


^--; 




* 


> 


.-:i 


»-*' 


»• ^ 




r— •" 








"—•^ 


— H 






*^« 


■~. 


.«. 


•^. 


^ 




I 


^ 


























































N 


l^^^l 


1 « 
























































^H 


^^^^1 


s 














_ 
































■ ■ 




w. 


s 


B 




^"^ 


^~ 




<chi 


^^^^ 


^^ 




-^1^ 


x 


.:=iu_ 














^ 






■^^ 












H 




























\ 




























H 


T 




























"^ 


\ 




















i 


L 


^1 


































\ 


■^ 


>^ 


- 


-- 





- 


— 






-L 




1 


^^ 






















MIM 


in. 






























■ 


H 
























i- 


7 




























1 


H 


S^J 




















































r 


_fl 


^k 


^^^^^ 


Ii 


( 1 


' n f 


i ^ 


: 1! 1 


f 1 


£ \ 


; ' 


' 'P ' 


f - 


^ 


/t 


Nd 


< 


» < 


^ 


1 « 


. ^ 


. 4 


t ? 


\ i 


• i 


( •■ 


. ^ i 


Ll5l 


J 


^^B 



The Diagrams for the direction of the wind are constructed differently from 
the other diagrams. The compartments for the category of semicircles are 
altogether distinct from those for the category of quadrants : each compartment is 
constructed with the values as they are given in Table XXII. The mean anniial 
value for each of the eight winds is given in the margin. Each Section is drawn 
upon a field representing the whole annual range for the respective compartment. 
The horizontal lines for the degrees of the scale are omitted for the sake of avoiding 
confusion : the value 0.1 in the Table corresponds to 0.04 of an inch in the diagrams ; 
and consequently, ^ of an inch is equivalent to one day ; and the value five days is 
given by two inches measured from the zero line. 
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APPEKDIS A — BTUENAL >AEIATION FOR KIWPOET AOT) GREENWICH, 




DITJENAL YAEIATIOX OF ATMOSPHEKIC TEMPEEATTJEE. 

In mvestigating the subject of diiimal variation of temperature — ^as well as 
in several other respects — I have obtained great assistance from the courtesy and 
kindness of Miv Glaisher, who supplied me with the results of the Greenwich 
observations. I was able to compare the results of observations at Newport made 
at several hours of the day, diiring a period of four years, with corresponding values 
for Greenwich as determined by observations of many years continuance ; and thus, 
to determine the difference there might be in the diumal progression of temperature 
at the two sites. I was brought to the conclusion that there was a material 
difference between the two lines of progression, and that consequently Mr* Glaisher's 
Tables II, and III, did not afford satisfactory correctionSj for all hours, for Newjmrt, 
It appeared to be clearly the fact that the temperature rose more rapidly at Kewport 
than at Greenwich, at about that period of the day when the mean daily values 
occur; and that Mr, Glaisher's corrections for 9 a.m., consequently, gave too high a 
value for the Newport diumal mean : the means when computed in this way, were 
materially higher than when computed by the Table VII. for the two extreme 
readings of the thermometer. It also appeared that the temperature fell again with 
a corresponding rapidity in the afternoon ; and, probably, if two readings had been 
used, — one bearing the same relation to the afternoon mean that the other did to 
the forenoon mean — the result would have been perfectly satisfactory ; but my 
afternoon observations had not the requisite correspondence with the 9 a.ni. 
observations to render them available in this way. I felt satisfied, however, that 
Mr. Glaisher's Table VTI. was correct for Newport-; and, probably, the diumal 
mean temperature bears very much the same relationship to the extremes, in 
different locaUties, even when their respective conditions are meteorologically very 
different. 

Newport being surrounded with comparatively high ground, it has not the 
benefit of the sun's rays until a comparatively late hour in the forenoon; but when 
these rays do enter the valley they tell upon its temperatui-e with double effect. 
Although the temperature at 9 a.m. in Newport was found to be much in excess of 
the Greenwich standard for this period of the day, during a great part of the year, 
it appeared that in the shortest days it was in defect ; and when it is considered 
that on the longest day the sun has the same elevation at 5h. 42m. in the forenoon 
(as well as at 6h. 18m, in tiie afternoon) that he has at noon on the shortest day, 
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this is nothing more than might be expected ; because, the rapid heating of the 
locality does not occur in the short days imtil noon is approaching. 

I was enabled by a friend, Mr< Clarkej to compare the Newport obeervations 
irith his made on the hill at StaplerSj in the neighbourhood of Newport, during a 
period of fifteen months ; and the collation of the daily values gave the clearest 
confirmation to the law deduced from the Greenwich comparison : thus, whilst the 
temperature at 8h, 15m, forenoon was for the year 0^.85 below the mean of the 
extremes, at Newport ; it was 2^,1 below at Staplers, — making a difference of 1*^,25 
for the two localities ; and whilst for tlie three months July, August, September, 
the value for 8| was 0^,8 in excess, at Newport, it was l°-74 in defect at Staplers, 
— maldng a difi'erence of 2''.24 : on one occasion, early in July, the temperature at 
8^ was 9^*8 higher in Newport than at Staplers,^ — the sun's rays acting then 
powerfully— although the mean diurnal value was the highest at Staplei-s by 1^»2 
on that same day. 

The point may be fmiher illustrated by looking to the effect of sunshine : if 
the values for S^ in August be ranged in two categories; vu.^ one for cloud, and 
one for sunshine ; it is then found that the former category gives an excess for 
Newport of I*', and the latter of 4^*G. 

An enclosed valley has a lower minimimi temperature, and a higher maximimi 
temperature, than an isolated hill has ; and tliis is more especially the case when 
there is a clear sky* In the valley the fiill effect of radiation is felt at night ; and 
the full effect of the sun's heating power is felt iu the day ; and the temperature of 
the atmosphere at four feet from the sui'face is controlled by that of the earth : but 
on the isolated hill top, although radiation is active from the surface of the earth, 
the atmosphere four feet above it partakes of the temperature of the surrounding 
atmosphere, and even controls the temperature to some extent of the earth ; so, too, 
in the day, the sun's heating influence on the earth is counteracted by the temper- 
ature of the atmosphere : the atmosphere being less affected by radiation, and by 
the sun's rays, than the earth is ; and, consequently, it varies less in temperature 
through the 24 hours ; so, — the hUl top atmospheric temperature varies less than 
that of the valley. The minimum temperature i& — ^taking the whole year^ — 0*^.5 
lower at Newport than at Staplers ; the maximum is 0^.6 higher ; and at 9 a.m. it 
is 1 ,6 higher. 

Under these circumstances, I have trusted to the daily means of the extreme 
readings — corrected by Mr. Glaisher's Table VII. — for my diurnal mean values : 
but the amounts, as given in this Table for the months, were reduced to their 
proportionate values for each day, and these daily values are given in Table A, 
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TABLE A. 


^B 


Daily correctionB for diurnal Tariation of Atmospheric Temperature* ^^| 




To be applied Bubstractively to the mean values of the two daily extremes* 


■ 






Jan, 


Feb. 


Mardi. 


April. 


May, 


June. 


J«iy< 


August 


Sept. 


Oct 


Nov. 


Dec. 


1 




1 


O^OB 


0^.28 


0^.67 


r.24 


r.59 


1^78 


1^86 


1^.80 


1S53 


1M6 


0^69 


0*^.20 


J 




2 


0.09 


0.29 


0.69 


1.26 


1.60 


1,75 


1.86 


1.79 


1 .51 


1.15 


0.67 


0.18 


^H 




1 ^ 


0,09 


0.30 


0,71 


1.28 


1.61 


1,76 


1.87 


1.79 


1.50 


1.14 


0.65 


0.16 


■ 




4 


0.10 


0.30 


0.73 


1.30 


1.61 


1.76 


1-87 


1.78 


1.49 


1.13 


0.68 


0.15 


H 




5 


o.u 


0.31 


0.75 


1.31 


1.62 


1.76 


1.87 


1.77 


1.47 


1.12 


0.61 


0.13 


H 




6 


0.11 


0.32 


0.77 


1 .33 


1.63 


1.77 


1.88 


1.77 


1.46 


1.11 


0.60 


0.12 


H 




7 


0.12 


0.33 


0.79 


1.34 


1.63 


1.77 


1.88 


1 .76 


1.45 


1.10 


0.58 


O.U 


■ 




8 


0.12 


0.34 


0.81 


1.36 


1.64 


1.77 


1.89 


1.76 


1.43 


1.09 


0.56 


0.10 


H 




9 


042 


0.S4 


J3 


1.38 


1.65 


1.78 


1.99 


1.75 


1.42 


1.08 


0.54 


0.08 


H 




10 


0.13 


0.35 


0.86 


1-39 


1 ,65 


1.78 


1.89 


1.75 


1 .41 


1.07 


0.52 


0,07 


H 




11 


0.14 


0.36 


0.88 


1 ,41 


1.66 


1,78 


1.90 


1.74 


1.39 


1.06 


0.50 


0.O6 


H 




12 


0.14 


0.37 


0.90 


1.42 


1.67 


1.79 


1.90 


1 .74 


1.38 


1.04 


0.48 


0.04 ' 


H 




IS 


0.15 


0.38 


0.92 


1.44 


1.67 


1 .79 


1.90 


1,73 


1.37 


1,08 


0.46 


0.03 


H 




14 


0.15 


0.38 


0,94 


1.45 


1,68 


1.79 


1.89 


1 .73 


1.35 


1.02 


6,44 


0.01 


H 




15 


0.16 


0.39 


0.96 


1 .47 


1.6S 


1 .80 


1.89 


1.72 


1.34 


1.01 


0,42 


0.00 


^fl 




16 


0.16 


0.40 


0.98 


1 .49 


1.69 


1.80 


1.88 


1 .72 


1.33 


1.00 


0.40 


0,00 


^H 


. 


17 


0.17 


0.42 


1.00 


1.50 


1.70 


1.80 


1.87 


K71 


1.31 


0.98 


0.39 


0.00 


^^1 




18 


0.18 


0.44 


1.02 


1.61 


1.70 


1 .81 


1.87 


1,71 


1.30 


0.96 


.38 


0.00 


^W 




19 1 


0.18 


0.46 


1.03 


1.52 


1.71 


1.81 , 


1.86 


1.70 


1 ,29 


0.94 


0.36 


0.00 


H 




20 ! 


0.19 


0.48 


1.05 


1.53 


1.71 


1,82 


1 .86 . 


1.69 


1,28 


0.92 


0.35 


O.Ol 


H 




21 


0.19 


0.50 


1.06 


1.53 


1.71 


1.82 , 


1.85 


1.67 


1.27 


0.91 


0.34 


.01 


H 




22 


0.20 


0.52 


1.08 


' 1.54 


1,72 


1.82 


1.85 


1.66 


1.26 


0.89 


0.32 


0.01 


H 




23 


0.21 


0,54 


1.10 


1 .55 


1.72 


1.83 


1.84 


1.65 


1.25 


0.87 


0.31 


0,01 


H 




24 


0.22 


0.57 


1.11 


1.56 


1.72 


1.83 


1.84 


1.63 


1.24 


0,85 


0.30 


0,01 


H 




25 


0.22 


0.59 


1.13 


1 .56 


1.73 


1.84 


1 .83 


1.62 


1 .23 


0,83 


0.29 


0.02 


H 




26 


0.23 


0.61 


1.15 


1.57 


1.73 


1 .84 


1.83 


1.61 


1.22 


0.81 


0.27 


0,02 


H 




27 


0.24 


0.63 


1.16 


1.58 


1.73 


1.84 


1.82 


1.59 


1 .21 1 


0.79 


0.26 


0.03 


H 




26 


0.25 


0.65 


1,18 


1.58 


1.74 


1 .S5 


1.82 


1.58 


1.19 


0,77 


0.25 1 


0.04 


H 




29 


0.26 




1.19 


1.59 


1.74 


1.85 


1.81 


1.67 


1.18 


0.75 


0.23 


.05 


H 




30 


0.26 




1.21 


1.59 


1 .74 


1.85 


1.81 


1.55 


1.17 


0.73 


0.22 


0.06 


^fl 




31 


0.27 




1 .23 




1 .75 




1.80 


1,54 




0.71 




.07 


^ 


^ 












I 



APPENDIX B. — DIUEJ^^AL VAEUTION FOR NEWPOBT ANB GKEEXWTCH. 



137 



DIURNAL VAEIATION OF DEW-POINT TEMPEKATUEE, 



The diumal vaiiatioE for the dew-point is influenced by a greater complication 
of causes than that tor the atmospheric tempemture is, but it conforms in some 
degree to the same law : the advent of the sun's rays has an immeiliate effect in 
raising the temperature of the dew-pointj but it also has the effect, subsequently, 
of dispersing the vapour which had deposited itself on the surface of the earth 
during the night-, and accumulated in the atmosphere just above its surface in the 
course of the early morning ; and in consequence of this, the abnormal elevation 
which occurs both in the atmospheric and in the dew-point tempemture, in the 
early part of the day, assumes a greater range for the hour of max, excess, 
according to the period of the year, in the latter, than in the former particular : the 
dew-point, again, is more affected by accidental contingencies, than is the 
atmospheric temperature ; — such as, the amount of moisture there may be in the 
superficial layer of the earth, the quantity of dew deposited on the surface in the 
preceding night, and the degree of movement there may be in the atmosphere to 
disperse the vapour. 

The annual mean value for the dew-point as deduced by Mr. Glaisher's Table 
from 9 a.m, observations, is 0*^,8 higher thim that deduced from observations at 
noon ; and the difference amounts to 1*^*7 for the three months March, September, 
October. In the longest days it is an earlier hour than 9 that gives the maximimi 
of excess to the values : in the shortest days this maximum does not occur till a 
later hour than 9, and the noon values then give somewhat the higher naan 
of the two. The data that I had for a guide seemed to be sufficient for the 
purpose of modifying, in some degree, Mr* Glaisher's Table, so as to get a correct 
Table of corrections for Newport ; and at any rate there cotild bo no doubt that 
greater accuracy was obtained by the modification. The monthly values ha\4ng 
been first determined for the hour 9 a.m., as given below, these valuta were Uien 
reduced to their proportionate daily quantities, for use, as exhibited in Table B. 



January 1.0 

February 1. 1 

March ...,,. 1.8 

April .,_ L6 

May 1.5 

Jane 1.0 

L L 



July .., , L3 

August 2.0 

September. • 2,3 

October 2.1 

Komember • ^ . • . • • l.S 

December # 0*9 
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Facts possessed of some interest in this subject, also, may be collected from 
the comparison of the INTewport and Staplers results. The annual mean value for 
the dew-point, at 9 a.m., is 0^.4 lower in Newport than at Staplers. There are 
three months characterised by the great defect they show in the 9 o'clock 
dew-point at Newport, as compared with Staplers, and there are five months 
characterised by excess or equality: the months for the category of defect are 
June, July, August ; — ^those for excess are March, April, May, October, November. 
The category for defect gives the mean value— 1^.57 : the category for excess 
gives the mean value + 0^.18 : the effect of sunshine, in respect of these categories, 
is that of augmenting their respective values ; — ^the value for defect becoming 2^.03 
under the influence of sunshine, and that for excess becoming 0^.43. During the 
months included in the category for defect, the sun's rays had, at 9 o'clock, 
dispersed the vapour which they had previously drawn from the surface of the 
earth in the valley ; and had perhaps transferred it to the higher level, — ^having 
been carried there by the movement of the heated air ; but during the months 
included in the category for excess, the sun's rays at 9 o'clock were accumulating 
vapour in the valley. 

The dew-point, for the purpose of these comparisons, was deduced from the 
readings of the wet and dry bulb thermometers, at Newport, at Ghreenwich, and at 
Staplers. 
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TABLE B. 

Daily corrections for diurnal yariation of Dew-point Temperature. 
To be applied substractively to the values for 9 a.m. 





fan. 


Feb. 


March. 


April. 


May. 


June. 


Jnly. 


August 


Sept. , 


Oet 


Not. 


Beo. 


1 


o».r7 


1°.05 


1°.42 


v.m 


1°.50 


l',52 


1*.46 


i°.4e 


2'.38 


2».19 


l°.99 


IMO 


s 


0.81 


l.OS 


1.49 


1.72 


1.50 


1.64 


1.43 


1.51 


2.38 


2.18 


1.95 


1.09 


3 


0.86 


1.05 


1.56 


1.71 


1.50 


1.65 . 


1.41 


1.54 


2.38 


2.17 


1.90 


1.08 


4 


0.92 


l.Ot 


1.62 


1.70 


1.50 


1.56 


1.39 


1.58 


2.37 


2.16 


1.84 


1.07 


5 


0.98 


1.06 


1.69 


1.69 


1.50 


1.67 


1.87 


1.61 


2.37 


2.15 


1.77 


1.06 


6 


1.00 


1.06 


1.76 


1.68 


1.50 


1.58 


1.34 


1.65 


2.37 


2.H 


1.69 


1.05 


i 


1.00 


1.06 


1.83 


1.67 


1.50 


1.59 


1.32 


1.70 


2.37 


2.13 


1.60 


1.04 


8 1. 00 


1.06 


1.90 


l.«6 


1.50 


1.60 


1.80 


1.74 


2.36 


2.12 


1.50 


1.03 


9 


1.00 


1.06 


1.94 


1.65 


1.50 


l.«l 


1.28 


1.79 


2.36 


2.11 


1.40 


1.02 


10 


1.00 


1.06 


1.94 


1.64 


1.50 


1.62 


1.26 


1.83 


2.86 


2.10 


1.32 


1.01 


n 


1.00 


1.07 


1.94 


1.63 


1.50 


1.63 


1.24 


1.87 


2.36 


2.10 


1.25 


1.00 


12 


1. 00 


1.07 


1.93 


1.62 


1.50 


1.64 


1.22 


1.91 


2.35 


2.10 


1.19 


0.99 


13 


1.00 


1.07 


1.93 


1.61 


1.60 


1.65 


1.20 


1.95 


2.34 


2.10 


1.14 


0.97- 


14 


1.00 


l.OS 


1.92 


1.60 


1.50 


1.66 


1.18 


1.99 


2.33 


2.10 


1.11 


0.95 


15 


1.00 


1.08 


1.92 


1.59 


1.50 


1.67 


1.16 


2,03 


2.32 


2.10 


1.10 


0.03 


16 


1. 00 


1.09 


1.91 


1.S8 


1.50 


1.68 


1.17 


2.06 


2.31 


2.09 


1.10 


0.91 


17 


1.01 


1.09 


1.91 


1.57 


1.50 


1.67 


1.18 


2,09 


2.30 


2.09 


I.IO 


0.89 


18 


1.01 


1.10 


1.90 


1.67 


1.69. 


1.66 


1.19 


2.12 


2.39 


2.09 


1.10 


0.87 


19 


1.02 


l.U 


1.90 


..« 


1.50 


1.65 


1.21 


2.15 


2.28 


2.09 


I.IO 


0.85 


20 


1.02 


1.12 


1.89 


1.66 


1.50 


1.63 


1.23 


2.17 


2.26 


2.09 


1.10 


0.83 


21 


1.03 


1.13 


1.89 


1.56 


1.60 


1.62 


1.25 


2.19 


2.25 


2.09 


I.IO 


0.81 


22 


1.03 


1.15 


1.88 


1.55 


1.50 


1.61 


1.26 


2.21 


2.24 


2.08 


1.10 


0.79 


23 


1.03 


1.17 


1.88 


1.55 


1.50 


1.59 


1.28 


2.23 


2.23 


2.08 


1.10 


0.77 


24 


1.04 


1.20 


1.87 


1.S4 


1.50 


1.58 


1.80 


2.25 


2.22 


3.08 


1.10 


0.75 


2S 


1.04 


1.28 


1.87 


1.54 


1.60 


1.67 


1.82 


2.27 


2.22 


2.07 


1.10 


0.73 


26 


1.04 


1.24 


1.86 


1.62 


1.50 


1.56 


1.34 


2.29 


2.21 


2.07 


1.10 


0.73 


27 


l.OS 


1.29 


1.85 


1.52 


1.50 


1.55 


1.36 


2.31 


2.21 


2.06 


1.10 


0.78 


28 


l.Qfi 


1.35 


1.83 


1.50 


1.60 


1.63 


1.38 


2.33 


2.20 


2.06 


1.10 


0.73 


29 


l.OS 




1.81 


1.50 


1.50 


1.52 


1.40 


2.35 


2.20 


2.06 


1.10 


0.73 


30 


1.05 




1,78 


1.50 


1.60 


1.60 


1.42 


2.37 


2.19 


2.04 


1.10 


0.74 


31 


l.OS 




1.75 




1.50 




1.45 


2.39 




2.02 




0.76 



140 APPENDED C. 

AECTIC CLIMATE. 

My attention having been directed to the meteorological Tables in Sir John 
Boss's narrative of his second Arctic expedition, these were subjected to careful 
examination and analysis, as well as compared with the meteorological history 
given for Newport. The particulars elicited seemed to be interesting in reference 
to the general subject of meteorology, as well as in reference to the statistics and 
views advanced in the pages of this work : they appear to give strong confirmation 
to the views there taken. Sir John Eoss's position was, virtually, that of the 
magnetic pole, — ^being in the same latitude ; but his position was on the east coast 
of Boothia Felix, whilst the magnetic pole is on the west coast. The magnetic pole 
varies in its situation, but this is unimportant at present as it was in the midst of 
the sixteen years of Newport observation that the site of the magnetic pole was 
ascertained by Sir James C. (then Commander) Eoss. Sir John Eoss's observations 
were carried on during three winters and two summers, and were recorded hourly, 
and the mean values of the hourly observations for temperature are given in his 
Tables, for each day: in order to render these daily values available for the 
intended purpose, all those belonging to the same date of the year were combined 
together ; and these combined mean values were then further reduced to average 
values by the two-fold decadal reduction : the same process was adopted with the 
values given for deposition ; but the values for this particular are notified by the 
number of hours of deposition — ^not by the quantity deposited. 

Table C on page 141 gives the values for temperature for each day in the 
year computed and reduced in the manner described above. 

The mean temperature for the year, — ue. the mean of the 365 daily values, — 
is 4°.00. The range for the year is 81^.6 (the correlative value for Newport being 
22^.7. The maximum mean value is 43^.8 (Newport 61^.4): the nunimum is 
— 37^.8 (Newport 38^.7). There are 159 days of rising temperature (Newport 173), 
— giving a mean daily rate 0^.51 (Newport 0^.13) : there are 206 days of declining 
temperature (Newport 192), — ^giving a mean daily rate 0^.40 (Newport 0^.12). 
There are 167 days below the mean (Newport 194) : there are 196 above the mean 
(Newport 169). The annual mean temperature being 4^.00, the mean of the two 
extreme diurnal values is 2^.02 : the difference between these two varieties of 
means at Newport is only 0^.63, but the difference obtains in the opposite 
direction ; a diversity which corresponds with that shown for the number of days 
above, and the number below mean temperature. The entire range at Newiwrt 
between the lowest minimum recorded during the sixteen years and the highest 
maximum is 77^.6. 
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Daily values of atmospheric temperature for the Magnetic pole. 




n 






Site of observation, Victoria Harbour, etc. — la' 


t, 70° N 


. long. ' 


SI" 34' 


W. 




m 


^ 




JAlf. 


i/m. 


MAaCH. 


APRIL. 


BUT. 


JUNE. 


JTJLY. 


AUG. 


sEn:. 


OCT. 


NOV. 


DEC. 


J 


1 


-31.2 


-23.4 


- 34.0 


-9.0 


+ 2.4 


+ 26.1 


+ 38.5 


+ 42.1 


+ 32.8 


+ 16.7 


+ 2.3 


-19.6 


2 


31.8 


24.3 


34.4 


7.8 


3.7 


26.8 


38.6 


42.0 


32.2 


16.4 


2.3 


19.2 


^1 




3 


32.2 


25.5 


34.7 


6.8 


5.0 


27.4 


38.7 


41.8 


31.6 


16.0 


2.3 


18.6 


^1 




4 


32.4 


27.0 


34.8 


6.0 


6.1 


28.0 


38.9 


41.5 


31.1 


15.6 


2.4 


18.1 


^1 




6 


jj.^ 


28.6 


U-p 


5.2 


7.1 


28.7 


39.0 


41.2 


30.5 


15.2 


2.3 


17.9 


^1 




6 


32.3 


30.2 


34.7 


4.5 


8.0 


29.4 


39.2 


40.8 


30.1 


14.8 


2.0 


XIA 


^1 




7 


32.1 


31.8 


34.3 


4.0 


8.9 


30.1 


39.4 


40.4 


29.7 


14.4 


1.6 


17.9 


^1 




8 


31.7 


33.3 


33.9 


3.6 


9.7 


30.8 


39.5 


40.0 


29.4 


14.0 


1.1 


18.1 


^^k 




9 


81.0 


34.7 


33.5 


3.4 


10.5 


31.5 


39.5 


39.6 


29.2 


13.6 


0.6 


18.5 


^^1 




10 


30.0 


36.0 


33.1 


3.0 


11.3 


32.1 


39.7 


39.2 


28.9 


13.2 


-0.2 


19.0 


^1 




11 


28.8 


36.9 


32.8 


2.5 


12.0 


32.7 


39.9 


38.9 


28.6 


12.9 


0.9 


19.6 


H 




12 


27.7 


37.5 


32.6 


2.0 


12.7 


33.3 


40.1 


38.6 


28.4 


12.6 


1.5 


20.3 j 


H 




13 


26.7 


3^.i 


32.4 


1.7 


13.5 


33.9 


40.5 


38.4 


28.1 


12.3 


2.2 


21.1 


^1 


u, 


14 


25.9 


37.6 


32.2 


0.9 


14.2 


34.5 


40.9 


38.3 


27.8 


12.0 


3.1 


21.7 


^1 


■ 


15 


25.1 


37.1 


31.9 


0.7 


15.0 


35.1 


41.4 


38.2 


27.4 


11.6 


4.0 


22.1 


^1 




16 


24.3 


36.3 


31.7 


0.6 


15.8 


35.7 


41.7 


38.1 


27.0 


11.1 


4.8 


22.4 


^1 




17 


23.6 


35.4 


31.4 


0.5 


16.5 


36.2 


42.3 


38.1 


26.4 


10.4 


6.6 


22.8 


^1 




18 


23.1 


34.5 


31.0 


0.6 


17.3 


36.6 


42.8 


38.1 


25.7 


9.6 


6.4 


23.1 


^1 




19 


22.8 


33.6 


30.4 


0.6 


17.9 


37.1 


4.3.2 


38.1 


24.8 


8.6 


7.4 


23.4 


^1 




20 


22.9 


32.8 


29.6 


0.8 


18.5 


37.5 


43.5 


38.0 


24.0 


7.5 


8.6 


23.6 


^1 




21 


23.0 


32.2 


28.6 


1.1 


19.1 


37.8 


43.7 


37.8 


23.1 


6.4 


9.9 


23.8 


^1 




22 


23.1 


31.7 


26.8 


1.6 


19.7 


38.0 


43.8 


37.6 


22.1 


5.3 


11.6 


24.2 


^1 




23 


23.1 


31.4 


25.3 


2.0 


20.4 


38.1 


43.8 


37.3 


21.2 


4.4 


13.2 


24.7 


^1 




24 


22.9 


31.4 


23.5 


».» 


21.0 


38.2 


43.7 


37.0 


20.4 


3.6 


14.7 


25.2 


^1 




25 


22.7 


31.7 


21.7 


2.1 


21.6 


38.2 


43.4 


36.6 


19.0 


2.8 


15.9 j 


25.9 


H 




26 


22.6 


32.3 


19.8 


1.8 


22.3 


38.2 


43.2 


36.2 


18.8 


2.3 


17,1 


26.7 


H 




27 


22.5 


32.9 


17.8 


1.3 


22.9 


38.2 


43.0 


35.7 


18.2 


1.8 


18.1 


27.5 


^1 




28 


22.6 


33.5 


15.8 


0.6 


23.5 


38.2 


42.8 


35.2 


17.8 


*.( 


18.9 


28.2 


^1 


■ 


29 


22.6 




13.7 


0.2 


24.1 


38.3 


42.6 


34.6 


17.4 


1.6, 


19.4 


29.0 


^1 


r 


30 


22.7 




11.7 


1.3 


24.8 


38.3 


42.4 


34.0 


17.1 


1.8 


/?./ 


29.7 


^1 


L 


31 


23.0 




10.0 




25.5 




42.3 


33.4 




2.1 




30.5 


■ 




L. 


M U 






















J 
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APPENDIX C — REaPROCAL ACTION OF TWO SITES. 



Sir J, Eoss has, on several occasions, remarked that the casual high temperatiireej 
are accompaaied with cloudy sky and depositioiij and vice versa, and his Tables 
make it very e\ddent that this is the fact, so far as that portion of the year is con- 
cerned which has a temperature helowtho annual mean: but it is not so as concerns 
that portion which stands a little above the line of mean temperature* It appears 
that in high north latitudes the cold side of the year exhibits a regular alternation 
of periods of high temperature with much deposition, and periods of low temperature 
with little deposition (this last being no doubt accompanied with a comparatively 
clear sky, and especially so after the temperature has fallen to the lowest attainable 
point compatible with a cloudy sky, — ^the sun's rays then having power enough to 
disperse any condensed vapour in the atmosphere) ; and the conclusion, which the 
evidence of the preceding history fully supports, seems to be ine\^table, that there 
are two localities exhibiting vicarious action; the routine being — deposition as a 
consequence of reduced temperatiure, and then increment of temperature as eonse* 
quent upon the deposition of warm vapour ; and the deposition that occurs in the one 
localitj" causes a clear sky and gi*cat decrement of temperature in another locality, 
which then takes on in turn the action of deposition, and this i^ again accompanied 
with increment of temperature : one of these localities appears to be the high north 
latitudeSj including the magnetic pole and the Korth of Eiu^ope; the other, the 
northern and centi*al part of North America— (this latter situation doubtless readily 
acquiring a clear sky and very low temperature in consequence of its inland position). 
When the northern locality is the site of deposition, vapour is drawn from the 
Atlantic across the English Channel to the North; and from the Polar seas and the 
head of Baffin's Bay to the magnetic pole — deposition being, according to Sir J. B., 
habitually accompanied with a N.E. wind in this neighbom^hood: when the western 
locality is the site of deposition, the vapour is drawn from the Atlantic, in a direetion 
fi'om S,E. to N,W. ; and the retimi current proceeds in an easterly and south-easterly 
direction towards the English ChaimeL The coincidence of the dates of high and 
low temperatiu'es at the magnetic pole and at the Newx>ort station is very remarkable; 
so also is the correlation of dates, — as regards great and little deposition, — as 
recorded ftom observation, or as indicated by the phenomena, at the magnetic pole, 
with the dates given for these particulars in the text, as indicated by the hygro- 
metric and other phenomena at the Newport site; see, more especially, p,p, 73 — 75. 

It has been intimated that the warm side of the year is not affected in the 
same manner as the cold side, as regards the influence of deposition and clear sky 
on temperature ; and this is no more than might be expected, because the sun's 
rays woidd naturally more than counterbalance radiation in the warm season, and 
the temperatures belonging respectively to the locality itself, and to the vapour 
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iraportedj would therefore, have a very different relationship to each other : — ^the 
period, accordingly, which intervenes between mean temperature and maxiniimi 
temperature exhibits an approximation to equality, as regards the influence of 
increasing and decreasing deposition on the increment and decrement of 
temperature (see Table 1, below); and the period intervening between maximum 
temperatui*e and mean temperature is attended with a higher rate of deermncnt of 
temperature during augmentation of deposition than during diminution of 
deposition ; so that in the one case the rule as given by Sir J. Kose is negatived, 
and in the other it is reversed : and further, — whilst the last period of augmenting 
deposition prior to max. temperature (June 23 — July 10) is accompanied with a 
rate for increment of temperature of only .09 per diem, the last period of 
diminishing deposition (July 10 — July 21) is accompanied with a rate 0*^.37 ; and 
whilst the first period of augmenting deposition mbaequmt to max. temperature 
(July 21 — August 13) is accompanied with a rate of decrement of 0*^.23, the first 
period of diminishing deposition (Aug, 13 — ^Aug, 24) is accompanied with a rate of 
decrement of .14 only. 



TABLE 1. 



Bat« of LDertmeiit mnd 

o i decrement of temper- 

ature diirinf AUrineat- 

titloQ of depoimoQ. 



Bate of iDcrtment tod 

of decremesit of lemper- 

RtttiT during diminutioQ 

of depoiition. 



Mtfto*. 



Metai. 



May 8 ■ 
May to ■ 
June 5 ■ 
June *4 ■ 
J\me 23 

July *ff ■ 



May 20 
Jtme J 
Jimo 14 
June *j 
July 10 
July 21 



July 21 
Aug. *J 
Aug. 24 
Sept. J 
Sept. 15 
Sept. Ai — Oct. 



Aug. 13 
Aug. u 
Sept. 5 
Sept. *J 
Sept. 25 



4^ 



.62 



Table 2 (see p. 145) exhibits in one category the dates and the values for 
tbo niin. depositions, and in another category the dates and the values for the max. 
depositions: this table shows that the max. deposition for the year occurs on 
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APPBin>IX C- OCCASIONS OF GREAT AND OF LITTLE BEPOSmON. 



April 13 : thia valiie is very remarkable, and the deposition is attended witlx very 
marked phenomena at the Newport site. On the 13th April the peld of vapour 
both from the Atlantic and from the Pacific Oceans, in a latitude somewhat to the 
south of the English Channel, wUl have been very great, — the sim having crossed 
the Equator tliree weeks prior to this date : mean temperature occurs, both at 
Newport and at the magnetic pole, three weeks subsequent to the date, the 
temperature is two or three degrees below the respective mean at each spot, the 
I'ate of increment of temperature since the occiurence of min. temperature is a little 
above the average at the magnetic pole and is the same as the avemge at Newport ; 
the temperature at the former site is 48 lower than at the latter: in the very 
high latitudes the increment of temperature would be but small ; and at the Pole 
the temperature would probably be Uttle, if anything, above the minimum, — the 
BWX^B mys having reached this extreme point only three weeks previously, whilst 
at the magnetic pole the temperature does not begin to rise until after this lapse of 
time from the first appearance of the sim, Under these circumstancea the 
interchange of atmosphere betw^ecn northerly and southerly latitudes would be in 
very active operation, and the neighbourhood of the arctic circle would be about 
the line of atti'action both for the vaporized atmosphere of the South, and for the 
cold atmosphere of the North : the condensation of vapour at the arctic circle 
would be great, by virtue of the tempemtiu^e belonging to the latitude ; but this 
would be fm-ther augmented by the influx of the northerly atmosphere which at 
tlds period of the year would have a yet lower temperature. An indication is given 
as to the source of the vapour condensed at the magnetic pole by the great 
increment of temperature that accompanies the deposition, — the increment being at 
the rate of 0*^.81 per diem, between March 9 and April 13; which shows an 
amount of heat which could not belong, at this period of the year, to the vapour 
from the north, nor can it be attributable to the obscuration of the sky and sun at 
such a period of the year : the amount of vapoui* sent to the longitude of the mag- 
netic pole, situated as this is, at the arctic circle, between the Atlantic and Pacific, 
would be greater than that at the longitudes of eastern Europe ; but the increment of 
temporatucre in the latter situation would bo comparatively small in consequence of 
its proximity to the northeiu ocean : subject to these conditions the deposition 
might be very profuse to the eastward of the Newport site at first, and for a short 
time, but it would preponderate ia the opposite direction subsequently ; and then 
low temperature would preponderate in the former situation, owing to the clear 
sky and rarefied atmosphere resulting from deposition elsewhere^ The phenomena 
at the Newport site afford an indication of the period when deposition 
preponderates in the West, and clear sky in the East (see pages 33 and 106) : tho 
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N,E. winds have their max. value for the year during April 17 — 20, and humidity 
attains its min. value on April 21 ; from which it may be inferred that the 
North-east has acquired a clear atmosphere. On May 8 the deposition (as shown 
in the Table) falls to a minimum in the West, and on May 7 the 8.W, wind 
supplants the N*E, at Newport. Throe other very high values occur in September 
and November ; and that of November serves well to illustrate the influence of 
deposition upon temperature ; — ^the rato of decrement being 0*^,22 for the fifteen 
days prior to November 6, and 0^*80 for the fifteen days following. 

This Table also shows that but little deposition occurs at the hottest and 
coldest periods of the year; the min. value for the year falling on February 11, — 
B^ date which is close to the min, temperature, both for Newport and for the 
magnetic pole* The next lowest value falls on March 9, a date remarkable for the 
very low vapomr pressure and the max. value for air-pressure at the Newport site 
(see page 29), and having been preceded by a reduction of the increment of 
temperature to nearly 0, on March 3. The great depositions occur — first, when 
the production of vapour becomes great in the South; secondly, when the 
decrement of tempomturc has become considerable in the North; and again, 
thirdly, when the reduction of temperature has become great* 

TABLE 2, 





Yalnea, in boon. 




Valae^ in hours. 




of min. deposition. 




of max. deposition. 


Jan. 5 


1.7 


Jan. 17 


4.1 


Feb. 11 


0.4 


Feb. 23 


1.3 


Mar. 9 


0.5 


Apr. 13 


6.2 


May 8 


1.3 


May 20 


3.G 


Juno 5 


2.6 


June 14 


3.9 


June 23 


2.6 


July 10 


3.7 


July 21 


1.8 


Aug. 13 


3.1 


Aug. 24 


1.5 


Sep. 5 


5.9 


Sep. 15 


2.8 


Sep. 26 1 


4.3 


Oct. 11 


3.0 


Nov. 6 


5.8 


Nov. 26 


1.5 


Deo. 5 


2.6 


Dec. 15 


1.3 


Dec. 27 


2.2 



N N 
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APPENDIX C. — OCCASIONS OF fflGH AND OF LOW TEMPEEATUEE* 



There are thix^o principal dates for liigh temperature, and three principal dates 
for luw temperature; there are also three dates both for high and for low 
temperature of minor importance, as shown in Table 3, The minor maximum of 
November 4 oceiu*s during the declining period of the year, and prior to mean 
teniperutm-e, and is associated with a max. value for deposition on Nov. 6 ; and 
corresponds with the Martinmas summer of England, and the abatement of 
deposition there : December 6 is associated with a max. value for deposition on 
Dec. 5, and corresponds with a retrogression of temperature at the Newport site on 
the same day. The minor minimum of April 24 ^ which occurs in the ascending 
period of the year, is associated with a great abatement m the deposition and 
implies a clearer sky ; and this corresponds with the min. value for humidity at 
Newport on April 21 : October 28 is in the decline of the year and figures as a 
min. value merely in consequence of the rise that succeeds : November 30 stands 
upon a similar footing with Oct. 28, but it is associated with a min, value for 
deposition on Nov. 26. 



TABLE 3. 



Low Temperatukes. 


High Tempebatubbs. 1 


January , . 5 
Pebruary. . 13 
March ... 5 
April .... »4 

October ... ^i 
Nov&nber . sir 


- 32^4 
-37.8 
-34.9 

- 2.2 

+ 1.6 : 
-19.6 


-22°.5 
-31.4 
- 0.5 
+ 43.8 ' 
+ 2.4 
-17.8 


January . . 27 
FebniftTy . 23 
April .... ^ 

July 22 

November . 4 
December. . S 



The dates for the prineiptd high and low values for temperature correspond 
very closely with the dates for similar values at the Newport site. January 27 
corresponds with a marked maximum at Newport on January 24 which occurs under 
the influence of a S,W* wind, and is accompanied with indications of a ceseation of 
deposition (see page 73) at the magnetic pole; there is no deposition suflScient to 
account for the high temperature, though the max. deposition of the 17th may be a 
helping agent, and this deposition, moreover^ corresponds mth the max. rate of 
increment at Newport on January 18, and the max. value for cloud in the year, on 
the 19th: January 27, then, seems to occupy an intermediate position between the 
season of depositionj and that of clear sky with the greatest depression of 
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tempcTatiiTG ; — accumiilatiun of vapour and cloudy sky being subBtituted for 
deposition; and this being subsequently exchanged for an opposite state of matters; 
ue. — the vapour is dissolved in the upper strata of the atmosphere under the increasing 
influence of the sun's rays, the sky becomes clear, radiation from the surface of the 
earth is active, and the temperature of the superincumbent atmosphere is reduced 
to its lowest value: February 23 is associated with the lowest max. value for 
deposition, and corresponds \vdth u great increment of temperature at Newport on 
the same date, imd with indications of moderate deposition in the North (see page 23): 
July 22 gives the max, temperature for the year; it is associated with a 
min. value for deposition; and it corresponds with the max. temperature of Newport, 
— mtervening just midway between the preliminary and the principal maximum. 
The minimum value on January 5 is associated with a min, value for deposition; 
and corresponds with the preliminary minimum of Newport: February 13 ig 
associated with a min. value for deposition on the Uth; and corresponds with the 
min, value for Newport on the 11th, which, Uke that of the 13th^ is the principal 
minimum for the year: Mturch 5 is associated with a min, value for deposition on 
March 9; and corresponds with March 8 at Newport, where the increment of 
temperature is reduced nearly to 0; this, together witli other particulars, has been 
noticed above in referring to the deposition for this date. 



On page 149 a number of low temperatures are given in a tabulated form, 
which have been collected from the recorded observations of several of the Arctic 

explorers. 



148 APPENDIX C. — ^LOW TBMPBRATURBS OF HIGH LATITUDES. 

Among the Stations noticed in the Table, No. 5 is situated in the latitude of the 
magnetic pole : No. 1 is situated seyen degrees to the south of the magnetic pole : 
No. 12 is seven degrees north of the magnetic pole. The mean of the thermometrio 
values for the twelve Stations is 54^.4 : the mean of the five values for No. 1 is 60^ : 
the mean of the four values for No. 12 is 57°. The dates of occurrence for No. 1 
include December 23 — ^February 21 : the dates for No. 12 include January 12 — 
March 14 ; giving a difference of three weeks for the two Stations. The nearer the 
Station is to the Pole, the later is the date of its lowest temperature likely to be : — 
the date being in all probability later than March 21, at the Pole. The site of 
Fort Beliance is, probably, — ^looking to its geographical and topographical position 
— ^the site of the lowest temperature that any locality is subject to : a line carried 
W.N.W. from the English Channel is concurrent with the north coast of America. 
The lowest mean annual temperature would in all probability belong to a latitude 
somewhere between the extreme north — ^which is surrounded by an extensive sea 
area, and H^ latitude of lowest temperature — ^which is connected with an extensive 
land area: the site of the magnetic pole is probably that of the lowest mean annual 
temperature. 

Protracted periods of very low temperature were experienced at Rensselaer 
Harbour, by Dr. Kane. During the twenty months (September 1853 — ^April 1855) 
over which his record for this Station extends, there were nine occasions on which 
the temperature was as low as — 60° ; and these occasions were distributed over 
the interval, December 24 — February 6 : there were fifty occasions on which the 
temperature was noted between — 50° and — 59° ; distributed over the interval, 
November 29 — ^March 28 : there were thirty-three occasions on which the temper- 
ature was noted between — 45° and — 49° ; distributed over the interval, November 
30 — March 30. Dr. Eane found March to have the lowest mean monthly 
temperature ; the mean value for the two months of March being — 36°. 
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TEMPERATUEES. 






8T4TI0ir. 


LATtTODS. 


LOWOITCTPI. 


TtwriA- 

ATVIB. 


DAn. 


Tl4S. 


No. 1 


Fort BeliancB 


63' N. 


109" W. 


-57'' 

-70 

-60 

-58 

-56 


December 31 
January 17 
February 4 
December 23 
February 21 


1833 
1834 
1834 
1834 
1835 






» 2 


Fort Enterpriae 


64 


113 


-57 


December 29 


1820 


■ 




M 3 


Hj^milfift Hftv 


66 


87 


-47 


January 8 


1847 


1 






„ 4 


Mehalle Peninsula ..* 


69 


82 


-45 


January 3 


1823 


■ 




,, 5 


Falix Harbour, ^etc. ... 


70 


92 


-60 
-51 


January 5 
March 21 


1831 
1831 


1 




" ^ 


Fort Kennedy 


72 


94 


-47 ' 
-48 


December 26 
February 18 


1858 
1869 


1 




,, 7 


PortBowen., 


73 


89 


-47 


March 2 


1825 


1 


• 


» 8 


Port Leopold 


74 


90 


-56 
-60 


December 15 
February 25 


1848 
1849 


1 




» 9 


Assistance Bay 


75 


94 


-45 


February 24 


1851 ! 


■ 


• 
« 

• 


„ 10 


Melville Island 


75 


110 


-54 
-50 


January 14 
February 15 


1820 
1820 


1 


. 


,, 11 


Melville Island , 


75 


109 


-55 
-54 


Janiuuy 26 
February 10 


1853 
1853 


1 


• 

1 


» 12 


Northumberland Sound. 


77 


97 


-62 
-57 
-59 
-50 


January 12 
March 4 
January 30 
March 14 


1853 
1853 
1854 
1854 


1 


L 


,,13 


Bensselaer Harbour . . 


,79 


71 


-68 
-69 

-07 


February 5 
January 7 
January 8 


1854 
1855 

isr,.-i 


^^^^^1 



bybe: 

JAlilES BBIDDON, PRINTER, BOOKSELLER, ETC., 
CROSS STREET. 



